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EXPLANATION OF PLATE 1. 

The Cabbaoe White BnTTKRFLT (Pierib brassic^). 

Fig. 1. A c»bbAge leaf on which are seen (a) a batch of egg*, (b) a group 
of newly-hatclied caterpillars, and (c) seven caterpillars in a more 
advanced stage of growth. 

„ 2 A single egg. x 15. 

„ .1, A full-grown caterpillar, x 2. 

,, 4. A pup*. X 2. 

,, 5. A male butterfly, x |. 

,, 6, A male butterfly with wings closed, x 4 




THE CABBAGE WHITE BUTTERFLY 
(FIERIS BRASSIC^). 


Bv T. BAINBRIGGE FLETCHER, r.s., p.b.s., p.z.s., 

Officiating Imperial Knlomologul. 

To those of us who have been in Western lands, the House 
Sparrow and the Cabbage White Butterfly are amongst the 
best knowi> of the denizens of the air. The sparrow, which 
well deserves its title of '‘the avian rat,” is pre-eminently a 
town-dweller and is almost as essential a feature of the popula- 
tion of our Indian cities and towns, as it is in the streets of 
London. The Cabbage White Butterfly, though of course 
primarily an inhabitant of gardens and open spaces, is yet one of 
the coinmonest and most familiar of the insects included in the 
.scanty list of those known by name to the veriest Cockney. The 
new arrival from Europe accepts the occurrence of sparrows and 
rats in India inoro nr less as a matter of course, but the insects 
seem so much more varied and so difterent from those to which 
he has been accu.stomcd, that an old acquaintance like the Cabbage 
White Butterfly [)robably passes unnoticed and unrecognized. 
It is true that this insect is not widely distributed in the plains 
of India: nor does it occur at all times of the year. As in 
Europe, it is a true harbinger of Spring, and its presence in our 
compounds tells us that another hot weather is before us. 

In Central Europe this butterfly usually completes two 
life-cycles in the year, appearing on the wing in Spring and late 
Summer, but in the southern limits of its range along the Medi- 
terranean Seaboard there ina\' be three or four broods, the butter- 
fly being found almost continuously^ at any'season. There seems 
to be very little information regarding the number of broods 
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which occur in an)- part of India, but apparently it breeds contin- 
uously during the warmer weather, all along the Himalayas from 
Chitral to Bhutan, and there may be two, three or more genera- 
tions annually according to the climatic condition.s of any particular 
locality. It is curious that it has rarely been recorded from the 
plains of India, except from the neighlionrhood of Umbalhi, 
where Captain Lang noted its abundance in January. In Behar. 
the Cabbage White Butterfly is usnally abundant at Pnsa in 
March and April, its numbers varying coii.sidcral)ly in ditferent 
years ; apparently there is only one brood, a.s the hutterflv is 
never seen in any stage except at this time of the year. 

We know that the butfertly docs not occur in the neighbour- 
hood of Pusa from June to Hecember. but that it is found regu- 
lirly every year between January and May. How can this 
regular but intennittent appearance bo explained ' There seems 
to be little doubt but that we are de.iling with a case of migra- 
tion, and that the caterpillars I’ound on our eabliage in March, are 
the offspring of buttertlies which were ii-ai-ed in tlie hills and 
which have migrated down into tin.' plains, ahont Jainiarv, to lav 
their eggs. As a matter of fact, the migrant habits of this 
particular butterfly are well known .-ind h.ive often been recorded, 
tlie aiiival on the South Coast tif Lngl.-ind of large dights from 
across the Channel having been noted iiv many observers. 

The seasonal migrations of bntteitlios have frequently been 
observed in India, and more partitadarly in (,'eylon, and the sight 
of an apparently endless stream of hntterflies, all following one 
diiection, pushing in an inqietnon.s llight across enuntrv during 
the hottest part of the day and usually hurrying along direetlv 
against the wind, cannot fail to attract the attention ot the most 
casual observer. The (piesfions which jirescnt th.-mselvps to 
otie’.s mind in connection with these flights form a fascinating 
subject of inquiry, but we cannot now pursue this theme further, 
although we may note, in passing, that the seasonal migration- 
flights of butterflie.s are as a rule composed almost wholly of 
individuals of various kpecies which lielong to the great family 

"^bite Butterflies 
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We see then that there is a reasonable degree of probability 
in the theory that the Cabbage White Butterflies which suddenly 
appear in our C(jnii)ounds in the Spring are immigrants from the 
hills or descendants of such immigrants. Whether there is any 
return flight, whetlior any of those individuals which have been 
bred in the plains ever find tlieir way to the hills, is a matter 
of doubt, but it seems higlily unlikely that they do so. They 
appear to linger on in the plains, gradually becoming fewer and 
fewer in number until no tnore are noticed, and there does not 
seem to he any inarkeil congregation of individuals or general 
direction ot flight such as would be expected in the case of a true 
re-inigration. So far as concerns the propagatirm of the species 
then, the migration into the plains appears to be quite useless. 

So nianv reams of matter have been written on the life- 
history of this well known butterfly that it seems superfluous 
to describe it here in minute detail. The coloured plate shows 
the life-history as worked out in the Insectary at Pusa. In the 
centre is a cabbage-leaf showing a batch of the small yellow 
eggs, of w hich a single one is shown more highly magnified in 
the right-hand upper coiner of the plate. Opposite the eggs 
is seen a cluster of the newly-hatched caterpillars, which are 
gregarious wlu-n young, and whose first meal is composed of the 
empty egg-shells from which they have emerged ; later on in 
life, they separate, and eat [uactically the whole of the Isaf, as is 
shown lower down in the plate. To the left is seen a full-grown 
caterpillar (twice the mitural size) which wanders away from 
the plants and aflixes its.df to any convenient upright object, 
fastening itself by a pad of silk at the tail-end and a silken 
girdle, and then transforms into a pupa, from which the butterfly 
emerges after a period of seven or eight days. The butterfly 
figured in the plate is a male, tiie female being distinguished b}' 
the presence of two large bhiek spots and a black dash on the 
fore wing. 

In Europe the life-history has lately been worked out 
in detail by Martelli ( Boll. liJib. Zool. Portici, Vol. I, pp. 
170— 224 ), and reference may be made to this work by those 
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interested in full details. De la Garde’s note on the egg-laying 
habitis of this butterfly should also not be overlooked (Entoin. 
Record, Vol. XYII, p. -243;. The number of eggs counted by 
Martelli, in fifty batches, varied from a minimum of 18 to a 
maximum of 248 ; the maximum number found in a cluster at 
Pusa is 74. The life-cycle, as worked out at Pusa, is about a 
month during the hot dry weather of April and May. The 
following table shows actual periods of four specimens ; 
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The damage done to cabbages ami cauliflowers by the 
caterpillars of this butterfly may bo very great. In India it has 
also been reported a.s attacking gram { CVoor iinrttiKnn ), linseed 
( Linum njiitatissiiirir;} ) and .sugarcane ( Sitcrh'cruM ). 

The most t)ractical remedy, a.s a rule, is tlm picking off and des- 
truction of the ogg-masse.s and caterpillars, particularly of the 
clusters of young caterpillars before those have separated. 

When being shown an insect of any sort, the average 
member of the general public is very a[)t to ask what its use 
may be. Needless to say. this is a i|Ucstion to which we arc 
generally unable to giro any reply. I believe that at one time 
an attempt was made to utilize the caterpillai of this butterfly 
in the dyeing trade, and that cloth dyed “• Chenille ( I reeil ” by 
the aid of crushed c;iterpillar.s enj-tyed an evanescent popidaritv 
The discovery of aniline ilyes, however, speedily i)ut an end to 
this industry, if so it may be called. 



THE yEVEXTH MEETING OF THE BOARD OF 
AGRICULTURE. 


liv J. H, liAKNES. It. sc., f.i.c., k.c.s.. a.r.i.f.h,, 

of Oo: A'jrtcullnraf Colleg^y LyttUffur, Pfitijab, 

Thk seventh meeting of the Board of Agrieulture \va.s held 
this year at Pusa from the i'Oth to -Joth of November 1911, the 
President being Mr. Bernard Coventry, the Officiating Inspector- 
General of Agriculture in India. Tliere were 29 members and 
28 visitors present, among tbe latter being the Hon'ble Members 
of Council for Revenue and .\griculture and Commerce and In- 
dustry, Mr. (now Sir) Robert Warren Carlyle, c..s.i.. i.c s. : and 
Mr. W. H. Clark. (.M.<i. (now e.s.i.), who attended during the 
jth day of the Board s Proceedings, when the subject of the 
[ndian Sugar-cane Industry wa.s under di.scussion. Mr. W. H. 
Moreland, c.i.k.. i.c '.. though no longer iittached to the Agri- 
cultural Department, very kindly attemletf tlie Board, at the 
Pre.sident’s iei[ue.st, for tlie puipi>se of placing at its disposal his 
wide and extended experience of this indu.stry in thg United 
Provinces. 

It will perhaps be remembered that tlie last meeting of the 
Board was held at Pusa in February 1910. wben it was decided 
for the future to hold the meetings biennially instead of annually. 
This would have caused the seventh meeting to fall in the Spring 
ot 1912. The Inspector-( ■eneral. how ever, toniul that the 
accumulation of work necessitated a meeting before this date, 
and con.sequently the member.s were summoned some months 
earlier. 

The .seventh meeting of the Board marks a new stage in 
the history of the Indian Agricultural Department and its work 
for several reasons. In the Hrsl place, an effort has been made 
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to emphasize particularly one important branch of Indian 
agricultural industry, to collect all the available information on 
this subject and to see how far improvement can be effected. The 
past meetings have shown more and more this growing tendency 
to specialisation, and we can almost safely prophes}' that future 
meetines of the Board will be called together to discuss fewer 
and fewer subjects on account of the increasing mass of detail 
to be considered and co-ordinated. The meeting for the year 
1911 will be remembered as the “Sugar Board,” for the present 
condition of this industry and the po.ssibilities of its improve- 
ment constituted the main subject of discussion. The increasing 
information available from members on the various subjects under 
consideration, and the deeper knowledge of local problems, was 
also a noticeable feature of this year’s meeting. This natural 
outcome of wider experience on the part of the Board’s members 
will be gratifying to readers of the Agricultural Journal lus 
indicating that the Agrieultural Department i.s now getting into 
its stride and that the strenuous efforts of the past years are 
beginning to take effect in every aspect of its work. 

These meetings not only serve the purpo.se of a free 
exchange of experience and opinion between the inember.s of the 
department drawn from all parts of India, but they provide a 
stage from which to look back on the objects and aeconiplish- 
meiits of past work and to look forward to tlie planning of future 
enterprist. 

It is to be regretted that these stages have liiui to he 
lengthened out to two years by reason of the demands wliicli 
such meetings make on the time of tlie memher.s, and we can 
only look forward to the time wlien iiicrea.scd .staff and extended 
orgam.sation will allow more liberty to the .senior olHcers of the 
department for this most important work. 

The agenda sheet was divided into the following tliirtccn 
subjects : — 

(I) The confirmation of the minutes of the last ineoting. 

(II & III) The Prjjgramines of work of the Imperial and 
Provincial Departments of Agriculture. 
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(IV) The best means of bringing the results of experi- 
mental work to the notice of cultivators. 

(V) Manures — 

(a) The most economical manure.s available in India and 
the experience gained in tlieir use. 

(/j) The conservation and application of cattle manure. 

(VI) The Oil-jirc.s.sing Industry and the be.st mean.s of 
extending it. 

(VII) Ojiening the proceedings of the Board to the 
Press. 

(VIII) The granting of honoraiy degrees of L. Ag. to 
•such diploniates of old Agi icukural Scliools and Colleges as have 
done wor k of e.xceptional merit, and to non-officials whose in- 
tere.st in. and service.s to agriculture, are conspicuou.s. 

(IX) The duties of Agricultural Associations in India. 

(X) The gr-neral lines m which the organisation rrf 
scientific research in the Provincial Departments of Agriculture 
.should be dewloped, 

(XI) The maintenance of pure .seed of improved varieties 
of crops. 

(XII) The Sugar Industry 

(a) The iinprovoiiieiit of the in.ligenous industry : 

(Ii) the production of refined sugar which is now imported : 

(c) tlie possihilitios of l•\teMding the area under sugar-cane 
in India. 

(XIII) Cotton investigation in India and the note thereon 
hy the Inspeetor-( I’ciieral of Agriculture in Iiulia. 

The jiroceedings wa re opened by the Presiilent. who a.sked 
the Board to place on record an eX(>ression o1 regret at the 
abstmeo of Mr. d. Molli.son, c.s.i.. m.k.a.o., and of appreeiation 
of the great and lasling sorviees he had rendered to Indian 
•Vgricultiiro and to the linlian Agricultural Department. This 
was universallv approved. Belerence was also made to the loss 
fell hy the Board of Messrs. Couohnian, Renouf, Keatinge, 
MacKonnu and Courlay, owing to the expiry of their term of 
otfiee as Directors of Agriculture. 
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The minutes of the last meeting, held at Pusa on February 
21st, 1910, were read and confirmed, and the President handed 
over the agenda in detail to committees of members for report. 
This method of clearing the ground work of discussion has been 
in practice at the last four Board.s, and is found to be most useful 
in economising time. 

Subject U (fc ///.—With some minor alterations and addi- 
tions the programmes of work for the rm[)i-rial. Provincial and 
Native States Departments of Agriculture weie confirmed bv 
the Board. As regards the first, it was decided that the import- 
ance of a more detailed knowledge of the relative feeding values 
of tood-stutfs and fodders for cattle ineriti d an early stndv of the 
subject at Pusa. Space does not permit of going into the 
details of these programmes, and as many of the readers of the 
Agricultural Journal are familiar through its |)ages with the 
general work ot the departments it is jierhaps unnecessarv. 

Subject .IV . — At the three meetings of the Board jireviou.- 
to this, a special committee has rt'ported on the ^ub)eet of* the 
best means of bringing the results of experimental ein|uirv bv 
the Agricultural Department to the notice of the cultivating 
classes throughout India. The work of these eoininitti.'es lias 
been embodied in two reports, which an- largely a collection of 
instances of success in method and application These methods 
were classified and discussed under the following headings 

(a) Agricultin-'d 


It was not felt by the Board lliat Agricultural As.sociatioiis 
were realising the oxjiectation of the past. In some jiarts of 
India they have been a success, whilst in others they are a 
failure, notwithstanding the expenditure of a considerable 
amount of time and trouble on them In consideration of these 
facts, the duties of such associations formed a separate subject 
for disciLssion at the Conference and will be refetred to below! 

{h) Local Dcmmixlratmi.'!. 


Considerable 
reported on the 


development in methods and results 
orgamsatioii of local demonstrations for 


was 

tlu' 
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poputarisation of agricultural improvements. In .some cases these 
demonstrations have been carried out on the departmental 
farms, in others on private farms. Such improved implements 
as improved ploughs have had their merit.s emphasised by 
organised ploughing matches in which prizes are given for the 
best work. The general report from all departments is that 
this side of departmental work has outgrown the staff available 
for it. Not only are niore a.ssistants in agriculture of the 
Agricultural College- graduate standard required, hut a need 
is being felt for more well-trained tieldmeii also. 

(c) Vi^mnrxlnr JiiHritKla, Lenflets uad 

Virrularx. 

Popular and illustrated journals of thi> type are on the 
increase and In some cases have their financial stability 
guaranteed by local agriculturid associations, buch journals are 
considered to be of great iiso. .-ts they |)enetrate to the remotest 
\illages where at least n jxntioii of the agricultural community 
can read and write. In .-'onn- eases the editing of these journals 
is done hv members of the .Agricultural Department, and in all 
cases the successful tnethods of the .Agricultural Department 
rind recognition. 

(r/) A’/ri( iil/ !i I’lil iind 

Gradually extended usi- is treing made of existing large 
shows and rii'ilr.--, and the Board, in reci'.gTii.sing the value of 
agricultural demoiistnitions, etc., at such shows, recomhiend (1) 
that the prizes given shouhl he limited to a few ciops ot 
importance and which present reasonable hope of improvement : 
(”) that the showing of stock be encouraged ; and (o) that 
the practical demonstrations of machinery, implements and 
method.s are essential to success, but they should be limited 
to those suitalile to the district in which the show is being 
held. 

{(•) In a number of provinees useful work is being done 
by itinerant assistants. 

( /) Short rrnxtridttr co> rsi-s. in .tprdial snliject.'^, Jor cnlti- 
vator.i and ihrir sons. 
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The evidence before the Board showed that the time' had 
already come when expansion in this direction could be eoin- 
inenced. There seems little doubt, but that this will ultimately 
prove to be the most popular side of the educational work of the 
department. Courses have already commenced in some 
provinces and at Piisa. It is important to bear in mind that 
such in.struction must be practical ami to the point, and must 
be organised and carried out with the same care that is oiven 
to higher education. 

iff) It is felt that in the Introduction of new varieties of 
seed, assistance in marketing the produce is often essential to 
.success in the earlier stage.s. This has proveil to be the case in 
the introduction of ■‘Buri ” cotton in the Central Provinces and 
Broach ” cotton in Dharwar. 


(h) Coanevtum with the Co-njwriiltrn Crwlil Mufeinrut 
Little has been done in this direction up to the present, but 
the Board were emphatically of the opinion that a close relation- 
ship between the Co-operative Credit movement and the 
Agricultural Departments work ot improvement gave great 
promise of success and was in every wav desirable 


Subject In coitsidering the nio.st economical manurts 
available in India, two main points received particular emphasis. 
In the tiist place the use ol artilicial manures is at prt'seni 
limited to certain tracts, where such valuable and special crops 
as tea, coffee, etc., are grown. A con.siderable amount of 
further information will yet ha>o to be obtained, from the 
departmental experimental farm.s as to the applicability of 
artificial manures to Indian soil.s an<i crop.s before their use can 
be economically extended. At the present time cattle manure 
appears to be the most economical natural manure in this 
country and so much is tins rccogm.sed that its conservation 
formed the subject of a special di.scus.sion. Sccomllv, the 
practice of ploughing in a green crop as a fcrtili.ser appears to 
be a manurial method of particular value in Imlian aorlculturc 
not only on account «f the accumulation of plant food, which 
results, but also becau.se of the improvement of the " condition ' 
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of the iioil and the increase in its moisture-retaining powers, a 
point of particular value in an arid climate such as exists in many 
parts of the Peninsula. A wider knowledge of the biological, 
physical and chemical effects re.sulting from the practice of 
green manuring cannot but lead to the exten.sion of what 
promises to be one of the best ami most suitable methods for 
increasing and maintaining the fertility of Indian soils, and the 

Board consc([uently mended the e.xtended .study of thi.s 

practice. 

In considering tlie best metbods for the con.servarion and 
application of cattle maiiine. the Board were unable to make 
any useful recominendation on the latter point a.? the local 
cuiiditiuns vary s(j much from one another. The method.s in vogue 
for the preservation of c.ittle-dung under Indian coiidition.s 
have iKjt yet reaelied such a sati>factory stage that recommen- 
datiums can lie made as to this either, but further local 
investigations arc urgc-d and it is recotninended that the bio- 
logical as[icct of the prol>lem sliouUI receive .attention. It was 
clear, from tlic disini.ssioii. that tlie method.s of dealing with 
cattle-manure in the stalls v.-irv ci.msidcr.-ibly, tl>c climatic condi- 
tions being among the chief ciintri>lling factors. In the drier 
[larts, earth on the floor of tin- cattle stalls ajijiears to be a 
useful and etheicut nietlio<!. and m Beiar some success lias 
already been obtained tbroiicji tlic ageiicv (pf tlte agricultural 
as.sociatioiis by popularising tliis pi.-icticc. In other paifs siu-li 
,is Kanara, where intensiie cultiv.-ition is ]>ratti.-cd. the " bo.x 
system is in vogue among the ryots. 

Snhirrt I'/. — No satisl'actorv ansvxer coidd be found to 
this (juerv. for after a lengthv discus.-ion tlie Board were 
unable to accept the ('ommittoes report. It is clearly recog- 
nised on all sido.s that the e-stablislniiciit ot a succcs^hil oil-pressing 
industry in India, with a eoiisumpiion ol the oils within the 
cmmtry, must lead to a elieap eake eomiiig into the market. It 
is the retention of thi.s eake in India, hotli as a cattle food and 
as a manure, that i.s so de.sirahlc from an agricultural point 
of view, but at the present time the economic coiulitions 
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prevailing in India and in Europe are such that her superiority in 
oil-crushing methods and in agricultural practice enables Europe 
to command the market. The general iinproveincnt of Indian 
agricultural methods and the popularisation of oil-cakes as 
cattle foods and as manures, offer the best solution to the problem ; 
but will require time to effect. 

Siibjcct VII. — In connection with this subject it was felt 
that the time had now come for the department to give publicity 
to its work in all its branches. The discu-ssion which take.* 
place at the Board of Agriculture forms an important feature 
since it brings into focus the immediate activities of the depart- 
ment of agriculture. After some discu.ssion the Board decided 
that the mo.st suitable method was for a ivsumi' of each day’s 
proceedings to be made by one of the members and sent with 
the Inspector-t.-ienerars approval to the princi[)al Indian papers; 
and this was carried into effect during this Conference, 

Si'.hjecf T III. — The Hoard were not in agreement with the 
proposition to grant honorary diplomas of Licentiate in Agricul- 
ture. It UHS telt that this di[)loma imiieated a new standard of 

education and that its holder had successfullv oassed throuob 
• . . * ^ ® 
a systematic course of instruction in technical science. Xo 

parallel e.xists between a ITiiiversity degree and a technical 

diploina. 

Subject IX.— I'he <iue.stion of the value of the.se local bodic-s 
as a ni-eans of extending agricultural improvement, and the 
lines on which they can be best otganised, has been before the 
Board on several previous occasions and reports have lieen issued 
in 1909 and 1910 . 


The results obtained from organisation in this directi-m 
have been widely diverse in different part.s of India. Bucce.ss 
in one province has to be balanced by failure in another. There 
seems little doubt that local conditions and particularlv the 
dissimdanty in the different races and peoples has an important 
bearing on the results. The lines on which organisation has 
been carried out alstr differ, and it is recognised that the 
type of organisation which exists in one district or province 



BOARD OF AGRICDLTDRK. 


13 


may be unsuitable for another. In some ca.ses these associations 
are controlled by the civil district officers and in others they are 
more or less imleiiendent. Notwithstanding the differences of 
opinion and diversity of results, the Board considered that, 
broadly speaking, such associations were of value as a means of 
fostering the co-operative spirit among the people and in 
spreading information, provided they were e.stablished under 
given conditions. The.se conditions are that — 

(i) They should never he started uidess there is some definite 
work for the members to carry out — It ha.s not been unknown 
that associations have failed on account of the want of a feeling 
of individual responsiblity by the members. 

(ii) They must be comprised of men wlio are really 
interested in agricultural improvement in the district in which 
they meet. —It is of little or no use to form an association who.se 
functions are chietly social. If there is definite woi’k in agricul- 
tural im[)rovcment in the district to be done, the men most 
likely to carry this into effect arc the men to form into an associa- 
tion. 

(iti) The work must not be allowed to tail t'rom lack of 
interest by either the i-ivil authorities or the .\gi icnltural Depart- 
ment. The latter should be in the closest touch and regular 
meetings should bo arranged for, in w hich officers ot the depart- 
ment are present. The local associations must be made, to ice! 
that the Agricultural Department is directly interested^ in their 
success. 

Where associatioirs have been foiined on lines other than 
those here laid down, and have been found to be useless, official 
support shouhl bo withdrawn from them and a hesh start made. 

Siil)Jcct X . — The Committee's opinion ot the lines on which 
scientific research in the province.s should be developed was 
placed on record. A resolution was passed by the Board to the 
effect that research wa.s to be encouraged and the work of individ- 
uals engaged upon it shouhl be as free and unfettered as 
possible. It was ahso considered that in’view of its importance 
it will ultimately be necessary considerably to augment the 
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staffengaged upon it, but beyond this it was unable strictly to 
define \u advance the lines (ui whitdi its organisation sliouhl he 
developed. It is of interest to note that the Chuninitteo in their 
report recommend that the senior staff in Provincial Agricultural 
Departments should meet at regular ititervals to di.scuss depart- 
mental \vork, particularly with reference ro new lines of work 
and briiioing .such resiilt.s as are ol practical utilitx into eticct in 
the province. 

Si/pVct A7.— The chief aim ill view ill the improvement of 
crops in India, is the re[)laeeiueiit, wlieicvcr po.s.sihic, of the 
existing mixtures by pure types, eliaractcriscil l<y increased yiehl 
and improved quality. A.s regards obtaining better varieties, 
the Board emphasised the nece.ssity for all work in this direetiuii 
being ba.sed on a close botanical study of tbe inetliods of pollina 
tiou. This i.s especiallv necess.iry in the case ot plants whicli 
cross-fertillse. It is, moreover, desirable tliat these prelimiimry 
investigations should be -local, as several eases were quoted in 
which the climate had comsiderably modified the mceliaiiism of 
pollination. It was meiitioiieil, c.g.. that wheats in the Punjab 
irrigated tracts crossed to a tar greater extent than wa.s the ease 
in moister region.s. In introducing new varieties of the 

immediate distribution of the imported seed was considered 
unde.sirable, Veglect of precaiitioii.s in this respect [irobahly 
accounts for the want of .success in introducing exotic cottons 
into Ineba. Work .should lir.st he directed to the prodiietioii ol 
stable agricultural types, which .should alone form the ha.sis for 
future seed distribution. .-\..s regards the inaiiiteimiiee ot' pure 
types, the Board laid stress on the necessity of tin* Keoiiomie 
Botanist in each province inaiiitaiiiiiig a <-ollcetioii of the 
improved types in process of introduction, to serve as a .source 
from which pure seed could be obtained whenever iieecssarv, to 
restock the seed farms of the department. In considering the 
distribution to cultivators, it wa.s recommended that as far as 
possible the efforts ot the department should ho directed towards 
one or two definite problems at a lime. It i.s desirahlc to eoiifiiie 
it m any one tract to one variety only, and tins is particularly 
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the ease with etoss furtilised [)laiits. Distrihution on these lines 
lias the furtlier oummeroial a(lvanta;/e of cieatirig large supplies 
of single ty[)es to attract buyers. 

As regards the ap[)licalion <jf tiiese pi inciples. particular 
attention was directed to examples of succe.s.sful .seed distrihution 
in the Central Provinces and in Madras. The main principle 
observed is to establish pure ty|)es, on the trovenimeiit fariiis 
and to start the distribution from there, the assistance of 
inrtuential agriculturists in the district being eiihsteil. The 
seed is paid for by the cultivators to whom it is distributed, 
and the work is conduetisl only in those traets where markets 
already exist (or produce. Some dilliculty has been felt from 
time to time, in tlie introduction of new varieties of crops, in 
obtaining a snitalrb' market and one which will pav the prorlucer 
an adequate return lor this extra outlay. The Hoard considered 
that in giving assisianeii in this dinetion. the following points 
have to be borne in mind :■ 

(i) That a single consignment in a large market oi- exchanoe 
is unlikely to attract much notice unless special attention is 
tirawn to it. 

(ii ) that occasional consignments do not fetch the same 
price a.s produce oi rei'ognised value obtainable at regular seasons, 
atul 

(iii) that in the t'ulure the marketing must be in the hand; 
ol local buyers and agents. 

i^iih/rr! XUl. C’ldon //('V ih Ift'Ji'f . — The basis 

of discussion by the Hoard was the note on the present condition 
of cotton cidtivatioii in India by tlm hispoctor-fleneral. In 
etlceling the extension and impro’ emcnis of Indian cottons one 
or two points weic puticularly emphasised. Seed selection and 
distribution lias already commenced on satisfactory lines, and 
each province concerned is now engaged in the work. It is 
recommeiuled that the trials with .\merican and Egyptian 
cottons .should bo persevered with, as such cottons give greater 
promise in the newly-irrigated districts of North-Western India 
and where cotton cultivation is not seen at its best. The most 
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suitable type of American cotton to introduce into these prov- 
inces is an early-maturing variety, and its successful introduction 
will depend on proper drainage' and adequate irrigation. The 
introduction of irrigated exotic cottons will result in an increase 
in both area sown and outturn of cotton, but the increase or 
decrease of total cotton area is realij' ruled by the markets ot 
the world. It was the opinion of the Roard that improved 
method.s of cotton cultivation and maintenance of the cleanli- 
nes.s of the cotton fields will have a greater effect in increasing 
the outturn over the vast area under cotton than any other 
methods yet suggested. The value ol improved strains is 
recogni.sed by the Provincial Departments interested in the 
cotton industry. But in some eases these by im means give the 
be.st staple from a manufacturer’s point of view, yet, owing t" 
their hardiness, high yield and high percentage of cotton to 
seed, thev retain the favour of the cultivators who at present 
find them the most profitable to grow. I’litil a greater dis- 
tinction is made between the prices of high and low grade cottons, 
the hardv .sliort staples will continue to hold their own and to 
increase. One of the chief obstaeles wliieh lies in the way of 
the improvement of cotton staple in India, Is that little or no 
attention is paid, by the exporters, to the actual merits of the 
cotton for manufacturing jiurposes. The exporters in India will 
buy anything, good, had or inditfereiit. On the other hand, 
buyers [in' Indian mills do appreciate quality of fibre and are 
willing to pay for it, but they are few in nnmlier .'iiid cannot do 
much towards putting up the <|Uality by their ih iiiauds. It «as. 
moreover, considered by the Board tliat the best means of aiding 
cotton cultivation in India are lieinjr pur.sued by the Agricul 
tural Department. 

Suhji;ci. XII. The ni Iwlfi . — This 

subject formed the leading feature of the meeting. It was 
considered by a large and strong Committee which included, 
besides otlicers of the department, Mr. \V. H. Moreland, e.i.E.. 
i.c.s., late Director oT Agriculture in tlie IJnlled Provinces; 
and Mr. J. McGla,shan of the Guwnpore Sugar Works, both 
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gentlemen being intimately acquainted with every aspect of th 
industry in the United Provinces. The Committee sent up 
lengthy report. In order tliat the di.scussion of this repoi 
.should be a.s exhaustive as possible and at the same time well t 
the point, the Inspector-General set apart one entire da}' for tb 
purpose. It wa.s on this occasion that the Hon’ble Members fc 
Revenue and Agriculture and for Commerce and Industry wei 
present, and it is not too much to .say that their presence w£ 
felt by the whole Board to indicate the deep interest displays 
by Government in this problem and its treatment by the depart 
ment. A notable feature i)f this day’s proceedings was th 
introduction of a new system of treating the day’s agendi 
which aided considerably in fitcussing the discussion on mai 
points of interest, and added dignity to tin; proceedings. Th 
wa.s the formal movement of a series of resolutions on tl: 
subject inattor of the Committee’s report by selected membei 
of the Board. The first of these re.solutions was moved by M 
Moreland — to the eft’ect tliat the Board cordially endorses the pos 
tion taken by the Inspector-General of .\griculture in India 
his note to the Government of India that the sugar industi 
deserves the assistance of (Jovernnient. In the course of h 
remarks Mr. Moreland gave an interesting sketch of the rise < 
the industry in the old North-West Provinces and the Kingdoi 
of Agra and Oudh. (hiltivators have for many centuries mad 
'/>()• for local eonsum[ition. hut ivlined sugar originally arose i 
answer to court doinaiids. This was the first refined sugar niarkc 
in India, and, in the 17th century, the hast India Company use 
to send to Agra, the capital, f>r sugar. In the 19th cetitun 
with the extension of law and onler and improvements of trad 
communications, organisation of markets and specialisation of cu 
livatioii set in and sugarcane began to lie localised in tlie Xortl 
East and cotton in the South-West. There was no foreign con 
petition to disturb tins market. Tbe.so conditions practicall 
formed tlie iiulustrv a.s it exist at the present day in these part 
The growers of cane were neitlter capitalist.s nor specialists, bi 
the best cultivators grew plot.s of cane, entering into co-operatio 
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rather than paying ca.sh wages. We consequently find the defect.? 
common to agriculture existing there, — cultivation good within the 
limits of the implements and cattle power, hut varietie.s of cane 
sarying greatly in quality and the methods of manufacture crude 
and wasteful. One of the important features of the industry in 
these parts is the employment of labour at a lime of the year 
when there is little else to do, the industry thus acting as a labour 
savings bank in a country of .small holdings and con.sequently 
adding largely to the financial prosperity of the people. On these 
grounds alone eveiy effort which can be made to save the industi v 
from extinction by foreign competition is fully justified. 

At the end of tlie last century competition due to sugar 
bounties was checked by countervailing duties and the Urusstds 
Convention, but was rajtidly followed by competition from Jaia. 
Gur was threatened by the growiiig elmnge in taste in favour of 
sugar and by the increasing importation of the latter. Roughly 
speaking, the area grown for .'/"/• is not yet ati’ected, but tliat 
grown tor sugar is. At the present time oidy the liimlu senti- 
ment in favour of count ry-refiued sugar saves it tiom e.xtiiiction. 
Tills sentiment is certain to grow weaker ns education and 
civilisation .spread, and the present breathing space thus allowed 
to us should be utilised ti) its fullest extent to place the imlusti v 
on a firm footing. 

O 

The- second resolution passed hy the Hoard dealt with tlie 
nece.ssity of appointing a Sugar Kngineer. The third resolution 
dealt with the acceptance (.f the Committee’s i eeommeudation 
of a programme of agricultural work in eoniieetion with the 
industry. In this tlie necessity of a pidiminary survey under 
chemical control of the canes existing in the larious distriets 
was emphasised. Tlie testing can he carried out for the most 
part at the agricultural .station.? situated in tlie eaiie-growing 
tracts. Imported varietie.s wliich ap[)eared to he suitable should 
also be included in the preliminary survey. Tlie woik of the 
department .should aftywards follow the line.s of .spreading the 
best varieties, so determined, by distribution among the better 
cultivators; and the demonstration of improved mechanical 



UOAKD OF AOBlGULTUItE. 


19 


ineiliods of gur making, A stud)’ of methods of tillage, 
watering, manuring and drainage directed to achieving an 
increase in the weight of cane per acre, should receive attention 
at local agricultural stations, and in di.stncts where improved 
cane cultivation is to be demon.strated. Special stress is laid 
upon the nece.ssity of locating sugar station.s within the sugar 
tracts and oidy in such tracts. A definite recommendation was 
made for the establishment of a sugar .station, north of the 
(binge.s, in Bengal. 

The fourth resolution was that the Board accepted the 
(Jonimittee’s reconiniondations regarding the establishment of 
an acclinmti.sation and cane-breeding station fur India, and 
lecoimnendcd that it should be in Madras. This was necessary 
a.s caiie.s were found not to “arrow" pro|)erly in Xorth India, and 
con.scfptently breeding c.xperiments could not be undertaken there. 
N'o diffionlty is anticipated l>y the botanical e.xperts in moving 
canes to the Madras station from tlir Xorth fu' the purpose of 
bi'ceiling, and then seiniing Irack the improved progeny for 
multiplication on agi'icultural .-tations lying in the folder zones. It 
is also considertnl that such a .-t.-itiou will serve a.s a useful step- 
ping-stone into the eountrv for improved varieties from abroad. 

In the fifth resulution th'- Board recognised that the jirimaiy 
object in cane selection and iinprovement is the production ot 
bettei- canes with purer juice and giving an inerea.se ol /Imnage 
pel' acre. The realisation of this aspect is particularly important 
III [ireparing the wav for an Indian refined sugar industry, yoine 
of' the chief dittieulties in inaimfaet iiriiig methods aiise from 
impurities in the raw material. Methods of boiling can he 
more easily adjusted. We have every reason to believe that 
the retarding infliicnec of a cold climate and shorter season 
results ill the decay of the sucrose matrix into undesirable bye- 
[H'odncts. It is therefore of the utmost importance in attempt- 
ing to establish a l efined eaiie sugar iiulustry in such comparative 
rigorous climates as the Xiiith -West o|^ India that the con- 
stituents of the cane other than sucrose should be studied in 
detail during the process of selecting the canes. 
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In the sixth resolution the Board considered that the area 
under sucfarcane in India can be considerably increased by the 
application of capital and the introduction of more efficient 
methods of cultivation and manufacture. The recommendation 
of the Committee, that all possible facilities should be afforded 
to capitalists, small and large, who are prepareil to enter on this 
industry, was accepted Iw the Board. Attention wa.s drawn 
to the large areas of land, suitable for the cultivation of 
sugarcane, at present lying waste in Eastern Bengal, Assam, 
Burma and elsesvhere. Such land can be roughlj’ classed a.s 
(o) land available on the margin of cultivation and (b) 
undeveloped land. The profitable utilisation of the first would 
depend upon re<lucing the eo.st of production by intensive 
cultivation, involving the application of caiutal, anrl by tbn use 
of modem and les.s wasteful methods of manufacture of 
the finished product. All these involve the outlay of capital. As 
regards the second, the chief difficulties in the way are, 
roughly speaking, the want of water and labour and the cost of 
cleHiiing. The water cpiestiou is receiving the attention of the 
Government of .Madras, but there and ehsewhere capittd is required 
for cleaning the land as well as establishing the factory. In 
order to attract the capital, the Board considered it advisable that 
all provincial Agricultural Departments should make it their aim 
to be iji^a position to supply the fullest possilrle information to 
likely investors and to push the spread of this information as 
much as possible. 

In resolution seven, the Board recognised the value of the 
action already taken by .some Local Governments, in reserving 
certain areas of .suitable land for the e.stablislunent of central 
factories, and expre.ssed the hope that this action might be 
extended to granting land on favourable terms to manufacturers. 
In this connection it is of importance to note that the successful 
establishment of a sugar industry in India depends upon the 
production of an indi^enou.s article at lea.st equal to, and costing 
no more than the minimum price fetched by the imported sugar 
A factory entirely dependent on purchased canes would be in an 
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insecure financial position, owing to fiuctuation of prices and 
competition, and consequently capital would be shy. If factories 
could obtain grants of land, and grow at least a portion of the 
cane necessary to keep them going, tliey would not only be in a 
more secure financial position and give a greater guarantee of 
success to investors, but they would be able to .set a standard of 
cane cultivation, attract supplies of cane, advance money for 
cultivation, and generally co-operate witli the Agricultural 
Department in demonstrating methods of cane-growing and in 
spreading information about it. 

In the eighth resolution the Board recommended that Local 
Governments should be empowered to assi.st pioneer factories, by 
subsidy, by taking deferred shares, or by sucli other methods as 
might appear appropriate. The Board were of opinion that sucli 
.assistance is essential in the earlier days of the industry, and 
until there is a steady How of capital towards it, — capita! which 
can only be attracted in a country like India by patent success. 
India, too, differs from other countries in that it is difficult to 
obtain possession of land by lease or purcha.se. The Zeinindari 
and liayati system of dual owner>hip cau-ses a difficulty in 
obtaining sole rights. In order, therefore. ti> avoid tlie lieavv 

O C> ^ 

outlay for acquisition, eomhiimtion between tlie two parties is 
necessary, and thi.s doubles tlie risk as compared with case.s 
wliere single control can he obtained and results rapidly jiulged. 

In the Committee’s report on tlie area ot land .a'Tailable 
ill different parts of India for the extension of .'Ugaieane cnltiva- 
lioii, some interesting faets and suggestions were forthcmiiing 
from the United Provinces. It is this province whieh is likely 
to be most seriously' affected by the decay ot the Indian sugar 
industry', as it is al.so the province whieh has sutleied by the 
curtailment of the pop]iy crop. The normal area under cane 
ill these provinces may be taken in rouiul figures as 1 11 million 
acres. After a .succe.s.sioii of good years tlio crop has increased 
by as much a.s | million acre.s, and alter had seas<.iis has talleii 
as mucli as f million iicrcs. In Mr. .Morelfmd’s opinion the area 
Under cane, there, is governed by probable prices, and by the 
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economic condition of the cultivating classes for the time being. 
It is noticeable that the area of cultivation which has fallen oft 
is in the districts producing refined .sugar. All these district.-^ 
may be considered as lying in sugar tracts, ami a re.suscitation of 
the Indian sugar industiy would be followed by these area.-^ 
again coming under cane-eultivation. With reference to the 
further e.xten.sion of the area under cane, it wa.s pointed out that 
in addition to the half million acres now short of tlie niaximiini, 
a further 300,000 acres out of the 400,000 aeies of pr)ppy bind 
might be considered available for cane-eultivation, j)rovide(l enne- 
growing could be made soinewliat mure l enniiierative. In all. 
it was considered that in these ju'ovinces alone, within five veai'.<, 
it would be possible to increase the area u?ulcr caiic by a million 
acres without seriously affecting existing agricultural tcomunics 



CLIMATK AS A FACTOR 1\ THK RICHNESS OF 
SlNjAlU'AXE-.Tl’ICF, 

l!v C. SOMKI’.STAYLOli, ii..*., 

Af^icnUni (kI ti th^. of lUyttj'il, 

'I'liK questiuii 1)1 tin; pDS'ibility dC iiicrca))iMij tlio sugar content 
of sugarcam; juii'i- is oin; llial iias occupied chemists, botanists, 
and agriculturists till- ilic last century. The sugarcane is easily 

grown, over an us rangi; of country with very vaiying 

cVuuatcs, ranging from temperate t'> C'juatorial. In spite of these 
enormous dlll'eronces in climate, fiowover. the actual cane.s, when 
accliiuatised, show mi tin- whole a singul:ir constancy in the 
coinposition aiul general propertic.s of their juice. In tliis way 
vve rind that leiiic- juii'i' can. s'nuctimes. be obtained in the sub- 
tropical parts of Reiigal, of as great purity and riebuess as in the 
equatorial islaiuls, in nliicb llic .sugarcane llourisbes with the 
oieatost luxui'ijincc. Whether it can alw.avs he ohtaii'.ed, or even 

O * 

that it is genenilly ol)taincd of such a richnos.s. is doubtful, for 
rea.sons vvliich will a[)pc.ar later. *' 

Although, as has hci'U said, the general ehavacten.stics of 
caiie-juice arc similar thi"Ughout the world, yet many factors 
influence the variation ol the general purity and saceharine 
richness of any partietilar caiie in any one place, horenio.st 
among the factors intliieneing the value ot any particular cane 
comes the climate of the place in which it is grown, and it is 
probable that, although most varieties ol eaue will come to 
perfection when grown in tropical climates, yet that the gicat 
changes taking place in subtropical climates demand a special 
type of cane. In such regions as these, iu which the fluctuations 
of temperature and rainfall are enormous, not only fi om season 
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to seaeoD, but from year to year, tlie problem ot cane-se!ection 
must largely resolve itself into that of tlie production of a hardy 
cane, that will undergo such Huctuations without harm, and that 
will produce the maximum amount of sugar during the one short 
period of the year that is favourable to the manufacture of the 
crop, and, if possible, by judicious selection of these hardy 
varieties, to lengthen the cropping j)eriod. This period is in 
such countries very much more restricted than in lands of more 
equable climate. In Louisiana, in fact, as will be shown later, 
it is ended by such cold weather that the death of the cane and 
great loss of sugar is caused by delaying the harvest till during 
the winter. Since this is the case, one of the most important 
factors determining the value ot a cane for sub-tropical climates 
is its period of maturity. It will, then, bo of great interest to 
discuss the changes of richness of tlie juice ol eanos from their 
unripe state to that of perfect maturity. 

The number of varieties of cane is very large, and is yearly 
increasing by the introduction of new seedlings bred in climates 
suitable for the purpo.se. Kven excluding these new seedlings, 
there are innumerable dilTorent races, c.ich h.aving ditlerent 
properties, and probably suitable to the different types of soil and 
climate in which they are grown. Tiiat cvervone of these 
canes gradually stores up more .sugar fn'iu its yoiitli to matiiritv 
is obviops. The rate at which tills .storing up takes [dace, how- 
ever, has a great bearing upon flic value of a cam; for aiiv partic 
ular climate, particularly in tlio.se climates oulsiile the tropics 
which are subject to extreme chaiige.s in teiiiperature. .As a ease 
in point, an example may be taken from diUcreiit results obtained 
in Louisiana, which is suliject to a very Imt sumtiici' and a verv 
cold winter. The eflect of the cold upon eaiies has hecii illus- 
trated by Stubbs (Bulletin .‘!7, Louisiana Ex|)eriiiient .Station), in 
which he shows deterioration due to frost in aiialvscs made at 
the beginning of the cold period at the end of December. In 
the.se re.sults he shows that the sucrose content decreased from 
1185^/ in the juice at the beginning of the frost on December 
27th, to 8 66 on the loth January, lie expresses the view that 
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the. frost killed the cane cells, causiuf( an intermixture of the 
different kinds of sap, which then decomposed. In this way 
it is evident that a cane which nears maturity earlj', is of far 
irreater use in Louisiana, than one which matures late, so that 
a niaxiinum amount of sugar can be obtained before the 
cold weather sets in. The problem, then, of obtaining canes 
.suitable for the Louisiana climate resolved itself into an 
attempt to obtain heavy yielding canes of early maturity, so tliat 
they may give juice of fair richne.ss and purity before the frost 
sets in to kill the canes. In order to obtain new varieties, 
trials were first made to secure seedling canes by growing the 
canes under glass. These trials were unsuccessful, and, since 
18'J3, the work of getting better strains of cane for Louisiana 
lues consisted in the importation of different varieties from 
other cane-growing countries. As a re.sult of thi.<, L74 and Dtlo 
were imported from Deinerara. and, according to a paper pub- 
lished in the f.iiiiifi'tiin Suynr Vbxntcr of this year, tliese canes 
liave shown a marked .su[)eriority in tonnage and sugar content 
over the older Louisiana eaiics in nearly esery part of the 
Louisiana sugar belt. This is all the more intoesting as, up to 
that time, the Purple and iStriped canes had held their own 
against all comers fipr sewnty-tiv e years. It is also inteiesting 
to note, from the above-mentioned paper, tliat Jiff and l)9.i are 
the only foreign seedlings that can be it eoinn. ended ,.iii a'l 
uiuiualilied manner, even though many have lieeii iiilitHlueed that 
have given notable results m other eountiies. and it is exprtPtsly 
stated that the reason lor this i.' to be Itiund in the fact that 
1)74 and 1)95 arc early matureis. and that, in a locality where 
the growing season is ol short duratimi, thev are particularlv 
desirable. 

The periotl of maturity of a eanc. thin, has been reet'gnised 
in Louisiana as one of the imist ini]<ortant factors determining 
its value, in that early-niaturing canes give juiee of a fair rich- 
ness and purity before the cold weatiier sets in, w Idle canes of 
longer growing period are .so cliecked I'V the coming of the 
winter that they become valueless iu a short time. In eotmec- 
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tion with this it iiia}’ be assumed that all climatic condition.'^ 
are much more likely to aftect a cane when immature than when 
mature, and it is, perhaps, owing partly to this that the hoped 
for success ha.s not been achieved with the large canes recently 
introduced into Bihar. It would appear from figure.s publi.shcd 
by Geerligs and also in the Snijnr Plriulci- in April 

last, that the Louisiana cane-juice is, as a rule, of far lower sugar 
content than that of most other sugar countries. For instance, 
11'5 { is mentioned by Mr. Hamilton Agee in the lioaLirofo 
Planter being the average of the D74, and many tuber figures 
are given for other canes which are lower than this. In .striking 
contrast to this wo have the exain|)les of such tro[iieal countrie,- 
as the variou.s \Ve.st Indian islands, in which 2U 'l in tin- 
juice is by no means an uncommon richness, while certain 
abnormal canes have been known to .give juit-e of 22'-'' rich- 
ness. 

In tropical islaiuks this perioil of maturity is jterhaps not so 
important as in less equable climates. For instance, analyst .- 
published by Geerligs’^ sht>w that the following clnuigcs were 
found in Java : — 


liate of Anal) 

Sti' tose ill Jui'v 

lOiiii; 

27th March 

1:81 

01 n 

ICth Ajiiil 

... IS 34 

03- 1 

20th 

1877 

03 3 

3Gth 


03 2 


Such a table as this.slmws that, under the climatic condititins 
of Java, the cane was alhnvcd to attain its maturitv, and that 
while niatuie there was very little change for the whttle mtinth 
of April, 

In the case, however, of a country having a marked cold 
season such as Louisiana the condition.s are quite different. On 
studying a table publi.shed by Brown and Blouin for 190.3 and 
shown in Geerligs’ book on Cane-Sugar and its Production' 
one is at once struck by the great jumps from one month to the 
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next, ■ both in sugar content and pu^it3^ The table is given 
slightly altered in order to compare it with the table above. 


of A UhlysU. 


Purity 

Int Aiif'ust 

2-70 

36-00 

1st Sejtteiubei 

j-GT 


IhI October 

M 27 

7G-7-2 

IhI N<>venjb«'i 

nfj‘) 

H7 85 

loth 


G2-1U 


No statement is made in the above-inentioned book as to whether 
the cane was cut at the stage reached on November loth, but 
as no further analyses are given, it is a.ssuined that thi.s was the 
ease. Apparently the cane had just a[)proached its maturity on 
November loth ami mat' be considered to have been in the .same 
condition as the canes analysed in Java on the '27th March and 
given in the table ab<n'e. These two tables illustrate admirabh' 
the advantages of such a climate as that of Java, over that of 
Louisiana, in that the former will biing canes tight up to matur- 
itj’, after which there is little change during a whole month, 
while the Jiouisiana canes must apparently, to avoid loss by frost, 
be cut just before thev have had a chance to ripen thoroughl}' : 
unless an earlv ntitin ing cane be chosen. The enormous jumps 
in the suoar content of tin- juice while immatuie render it essen 
tial that the cane .shall be cut .somew here near maturity, when 
the chaimes are slow : and the mteusitv of the cold weather in 

C '' 1 * 

such a climate as Louisiana, or any other country subject tc 
hard frosts in the winter, demands that the cane shal' be cut 
before the cold weather sots in, unless it is hard enough to resist 
the killing effect of the frost. In this way the introduction oi 
early-maturing varieties ai'pea.'s to have been of great help tc 
the Louisiana simar-industrv. 

As is to be expected, many ot the so-called varieties of cam 
lound in Bengal show ditferences in periods ot inaturitj’ ; anc 
the analj’ses show, also, how necessarj' it is to attain iiiaturitj’ i 
possible before cutting the cane, but that when maturity ii 
attained, the changes are small enough to "be negligible for prac 
tical purposes. Taking three striking examples of analyses o 
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canes made in 1910 and tabulating some of these analyses, a 
comparison may be made with the Java and Louisiana results : — 



Khari 

Case. 

1 SUAKARCKtiiU. 

Hrhja. 

Sucrose per 
cent. 

Purily. 

! ^iicrono ppr j 

c-oiit. 

I'tirity. 

Siierosfl per j 
cent. 

Purity. 

January 

15-78 

1 

I6;n 

S7 

13al 

83 

End 

15 

S5 

16 ft? 

89 

16tL1 

90 

Mid February 

1561 

' S3 

IMS 

S5 

1621 

85 

Early March 

1565 

S-2 

161^5 

89 


91 


It will be seen from this that Khari cane had attained its 
maximum maturity by the middle of January, and Sliakar-cliynia 
had practically done so ; while the sucrose richness of the juice 
of the two canes remained fairly constant over a period of a 
month and a half. This is of great interest, a.s such eoii-stancy in 
composition over such a long time i,s, of course, of great value to 
the cultivator as leiigtliening the time over which he mav work 
with profit. On the other hand, the juice of the cane known 
as Heinja changed during the same period from a saccharine 
richness of 13'5 to a saccharine richness of 18. In other words, 
its saccharine richness increased by ever :j(i per cent, between 
Jatiuaiy and ^[aroh, while the Xhari am! ■Shakar chvnia canes 
hardly increased or dimini.shed. Such a ditference a.s was found 
in the cijse of the Hemja variety is, of course, snUicientiy marked 
to be noticed even in ijm mannfacture, in which changes in 
juice-composition are generally masked by the wasteful methods 
used in manufircture. In the case of sugar manufacture the state 
of the juice is, of course, of the highest importance, while even in 
gui maiuilacture the very immature cane frc<juentlv used hv 
the raiyat [iroduees an exceedingly inferior article. 

Taking into consideration the.se differeiiecs in maturity, it 
IS pos.sible to imagine the lengthening of the reaping season ’hv 
actual selective cutting of varieties by quite a month, as experi- 
ments made this year show very little loss by reaping Khari and 
Shakar-chynia varieties in early December, while dwarf canes 
attain their maximum about March. The followi.m resniis 
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obtained this j’ear from analyses every 10 days, will illustrate 
tliis point as being taken from an earlier date than last year’s 
results : — 




Kha 

K 1 . 

BcxaRia Dwarf Caxb. 



55:KTO»-e I’Cr 
cent. 

P««ity. 

8ucfo‘ie per 
cent. 

Purity, 

Early Decensher 



ss-n 

10-62 

83 S 

Mia 

E irly January 


n til 

889 

12-84 

84-3 


It 14 

S4-6 

12-70 

84 -5 

Mid 


U 10 

K4 3 

IS.Fl 

89 0 

lAat« M 


14 

87-6 

1.1 -il 

8.M) 

Karly February 


i5o:» 

87-4 

11 

81 9 

„ Msroh 




1610 

898 


The extraction results are not shown liere, but they further 
point to the fact that Khari ripened early and Biixaria late ; for 
the maximum ex[)ression was obtained from Buxaria on the 1st 
*March, while expression in the case of Khari showed a tendency 
to decrease after January 14th. It will be seen tliat the quotients 
of purity obtained were not so constant in their rate of change 
as the actual sucrose determinations. This i.s probably partially 
due to the fact that the samples were sterilised with corrosive 
sublimate, which was only measured approx imatelv and which 
may have affected the ipiotient of jmrity. The measurements 
involved in the determination of quotients of purity as compared 
with those of actual sugar content are, however, of necessity likely 
to give inaccurate result.s in the extreme variations oi temper- 
ature experienced during the Indian cropping season. 

It will be seen, then, that the dift'erences in periods o 
maturity of the canes have a great bearing upon the value of t 
cane planted, in climates which are extra-tropical and subjecter 
to violent changes of temperature. In sueli climates, as hai 
already been pointed out, a cane is required which either comei 
to maturity early, that is to say, in the warm moist seasoi 
preceding the cold weather, or i.s sufficiently hardy to withstam 
the bad effects of cold weather. It is possible that the non 
success of many of the large thick canes recentfj' introduced int 
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Bihnr has been largeh’ due to the fact that such canes require 
from at least a year to 18 months for their growtli, and tliat they 
are unable to resist the strain put upon them by the rigours of a 
Bihar winter wiiile they are still immature. 

Some experiments were carried out at Burdwan this year 
to compare the Khari cane, wliieh i.s known to be an earlv 
ripeuer, Avitli some of the large Java cane imported there some 
years ago and said to be singularly good in point of yield and 
disease-resisting power. This wa.s particularly interc.stiiig from 
the point of view of the fact that the J.iva canes are of a new 
type in Bengal and have not been in any way sorted out bv time 
and practice into any particular group of earl\ -ripening and late- 
ripening cane.s, It ha.s been noted in thi.s Journal * that the 
ob.servation of the maturing pcriotl of canes i.s of great inipoi tance 
in the determination of their value, and stithcieiit ha.s been .said 
to point out that this fact is realised in other parts of the world, 
and that the work is well woi th follow ing up in any couiitrv in 
which a systematic attempt is being made to elassifv and deter 
mine the value of .sugareane.s. It will lie, then, of interest to 
show the results uhtained w\t\\ tlresf. ,]jvva vanes grown at 
Burdwan in comparison with the h.eal .'ane known as Khan. 
The whole field was .sampled and the .sample was icdttceil hv the 
ordinary metliod of laying out the eaiies, at random, in a rinv, and 
taking .every 10th cane. The canes were then oiushcd and 
carried in bottles ‘do.serl' wilb corroMve sublimate to Sabotir 
where they were analysed on the day following that of crushing 

The results obtained were as follows : -- 




December Kitli 
Jauuaiy 'Jnd 
.. Vitl. 
22na 

February lai 




KN r. 


' ‘ ■•''E : Ht 1 rN r. './t clTl^ m 1 1 mt 


Kbiri cane. 

Jav 1 . a. ... 

Khan. 

‘ a M . 

Kln'i 

1287 

15*15 

I.T.'W 

l:!*u| 

M 

1(1 

1-2 

.. ,, 

^l-s 

lo 27 

U*i;i 

2 '* 
l-H 

.M‘2 

15'.‘{7 

i:iKS 

1 •' 

1 s 

1 ii 


15*?l 

* Pftrber. 

i:v.H7 

V..I. i. F':,rl III. 

M 

j'/tlfe *. 2*.», 

h.h-7 


1 h :\ 
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It will be noted that here, as in the other results of this 
year, the quotients of purity sliow marked fluctuations. This is, 
as before, probably partially (j\vin<f to the fliet that the sample 
bottles were in every ease do.sed with corrosive sublimate in 
rather large quantities to prevent fermentation, and that the.se 
(juantities were not carefidly weighed. As a consequence, the 
specific gravities from which the quotient of purity is calculated, 
and in consequence the quotient of purity itself, cannot be 
legarded as anything but an approximation to the truth. On 
the other hand, the sacch.irosc and gluco.se determination.s may be 
reoarded as exact, the* more so .as the juice had been sterilised 
by corrosive sublimate immediately alter crushing 

Those results show ns one or two interesting fact.s about tlie 
Kliari and Java caiie.s orowii at Jiurdwan tliis year. Fir.stly, 
regai'diug llie sucrose content .re titid that tlie two canes started 
almost dead level at the beginning of December, but tliat the 
Kliari cane-juice showed a large jum[) to over 15 per cent, sucrose 
bv Jaimarv ‘Jml, whi'di stiviigth it maintained until Febi uary. It 
has alreadv liven pointed etit that a similar characteristic has 
been fovwwV tu t\vi' s.uue ty\'e of cane at tia\>o\u' fov two couseett- 
tive years. On the other hand, the Java cane rose slowly in 
sucro.sc content until January r_’lh. and then hogan a.s .slowly 
to decrease. .Vi im time was the juice of the Java cane as rich 
in sucrose as the Khan cane, whih* <ni the other haiul. the glucr^se 
content of the Java, alihongh it showed a tendency to decrease, 
never oot so low as in lie- ease of the Kluui cane. It \vouhl 
appear, then, from thetigures. that the Java cane began tomatuii: 
later than tlic Khan cane, and that the. cokl weather ot Buidwai 
in January hail such an cllcci upon the cane, whicli was o' 
rather a delicate tv pc, that it reluscd to attain a rea.sonable per 
centage of sugar or to maintain even the low maximum ti 
which it reached, while the more hardy Khari was able ti 
maintain a reasonable sucrose eontent for a whole month. 

It lias long been known that the thick canes so profltable it 
the tropics have been found very difficult to grow to advantage ii 
sub-trypical climates, and it would appear that the figuies citei 
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above thiow some light upon the reason. It i.s then, somewhat, 
difficult to say whether one variety i-s richer in sugar than another, 
until experiments have been made on each one at its actual 
period of maximum maturity ; aii.l observers may easily be led 
astray if they compare the varieties at any other time. As a 
case in point may be taken the two varieties, Khari and Hemja. 
which, according to the re.siilts obtained at Sabour in 1910, would 
have shown that Khari was far the sweete.st in .lanuary, while in 
ilarch the reverse would have been .shown. 

It will then be seen that, in the determination of the value 
of a cane for a sub tropical climate, the period of maturity 
of the cane is a factor of the utmo.st iinpoi tance The sub- 
tropical climates, with their rlcinand for early ripening cancs 
and their ripening season of oidy ten months to a year, neces- 
•sarily produce different changes in the cane than the erpmble 
tropical-island climates in which canc can grow continuously for 
to month.s or even two years. It will also be found, on reference 
to results obtained all over the world, that the annual variations 
of sub-tro[ncal climate.s produce far greater yearly changes in the 
composition of the juice of their cane croj) tlian the more equable 
tropics, in which also the rainfall is .subject to fewer fluctua- 
tions. This is shown very strikingly in .some results shown fur 
Louisiana by Browne and Blotiin in 1903 aiid 1904, and cited by 
Geerligs (Cane-Sugar and its Manufacture, p. 7"). These workers 
showed that a deficiency of rainfall after August, which appears 
to be the season at which ripening .sets in rapiillv over Louisiana, 
produced, in 1903, a ripening to an extent rarely experienced in 
Louisiana, while causing a decrea.scd growth in llie canc. On the 
other hand, in 1904, when the rainfall was .siilficient and the sojuson 
favoured the growth of the canc, the juice richness was not ncarlv 
so great, Thi.s, as has been said above, is probably duo to the fact 
that the canes were allowed to grow riglit on into the colil wea- 
ther, after which they could not mature. Similar fluctuations 
have been observed in canes grown in Bengal. For instance, the 
Khari cane, after thelong drought of 1908, gave, in the season 
1908-9, very stunted cane, but a juice having about 19 per cent. 
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sugar,' on the average. In 1909-10 the conditions were more 
favourable to its growth and a much heavier yield of cane was 
obtained, while the inaNitnuni attained was only 16 per cent, in 
the juice. In the cutting season of 1910-11, after a year of 
exceptionally favourable rainfall, producing a very heavy yield 
of cane, the maximum attained by thi.s cane was only 1 5 per cent, 
of sugar in the juice, though the total yield of sugar per acre 
was far greater than it was in the previous year. In sub-tropical 
climates then, the cane has to compete, not only with the rainfall, 
but also with the temperature ; while in the tropical countries 
the only fluctuation is eau.sed by the dift’erences in rainfall, and 
is, as a matter of fact, very slight from year to year. The great- 
est fluctuation observed by Kobus in twelve years, in Java, wa,s 
from 9'57 per cent, sugar extracted from 100 canes (about 12'5 
percent, juicc-richne.ss) to 10 .M per cent, (about 14 per cent, 
juice-richness), while in Louisiana there was a fluctuation of 
nearly 4 per cent, in juice-richnc.ss between one season's obser- 
vations and another, and in Behar similar changes have been 
observed. 

' In choosing suitable canes, then, for countries outside the 
tropics, the difficulty of the choice i.s enhanced by the demand 
that the canes .shall not only be h.ardy, to resist the attacks of 
.nninial pests and ilisease, but that they shall also come to a 
maximum sugar content under conditions varying, from year to 
year, within a very narrow period, the length of which varies 
very little. 



PAUNDA SUGARCANE CULTIVATION 
AROUND PESHAWAR, 

1!y W. ROBKIITSON BUOWX, 

Superintendent of Fann$, Xorth H'est Frontier Frovtncc 

In 1853-54, during one of his short respites from hill fight- 
ing, Captain Coke, the Deputy Coinmissioncr of Kohat, intro- 
duced a hard-skinned red “ pon/idd ” cane to his district. This 
variety continued to be cultivated until ahout 18d7-6S. when it 
was discarded in favour of a .softer white "jinxii'ln ” cane from 
Hindustan. The new variety rapidly gained in favour and 
entirely supplanted the kind first imported. It soon found 
its way to Peshawar, and in l‘)10 it was the oidy variety 
cultivated for <jytr or for chewing-cane, in the district. In 1900 the 
area under sugarcane in Peshawar was 15,338 acres, and in 1910 
this had increased to the substantial total of ‘ 25 , COO acres. 

Climate of /V.'/mi'vo-.— The following is the description of 
the cbinate of Peshawar given in the Gazetteer dated 1S97-98. 
Four seasons are reeogni.seil in the Peshawar Valley, Spring 
(sparlai) in February, M, arch and April. Dming this .sea.son 
there are occasional hail-storms, and rain falls in\he first two. 
months to the e.xtent of three or four inches in the agoregate. 
The air is cold and bracing, and the temjieiatuie is as lollows : -- 




IUV3. 

Ui'KN 
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Mux. 
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M.tx, 
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, Summer in May, June andJuly. During this season 

the air is densely hazy ; du.st-storms are of almost daily occur- 
rence during the last half of the [)eriod. During the first half of 
this season strong northerly and north-westerly winds blow. 
Thunder-storms are of common occurrence upon the bordering 
liiils, and often the dulit-storms are followed by considerable 
electric disturbance, but rain rarely falls on the plain. This is 
the hottest season of the year and usually the most healthy in 
the valley. The temperature is as follows : — 


I 



Su’.n's 

K*ts. 

! Op«x 

1 

AIR. 

Daily : 

RAKaK. 


Max. 

Min. 

1 

Mas. ■ 

.'lin. 

1 Max. 

Min, 

May 

165 

121 

! 130 

.35 

i 

56 

June 

16:> 

ir.3 

' 130 

3S 


59 

July 

IGj 

l.>2 

; 137 

r>s 

I '2 

19 


Autumn (manai) in August, September and October. This 
season is ushered in by the hot-weather n\n\^ They 

break over the valley in four i>r five violent .storms at intervals 
of a few days, ami two or three inches of rain fall on each 
occasion. Duriii"' the tir.st halt of this .reason the sky is more 
or less uniformly overcast with chmds, and the air is heavy and 
stagnant, except for a brief interval immediately succeeding a fall 
of mill, after which it becomes .steamy and oppressive. This is 
usually a very unhealthy season, particularly during its last halt, 
in which marsh fevers are rife. The temperature is as follows ; — 
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56 
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56 

Ootober . . 

. . 1 140 

i 
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5^1 

70 : 

57 

• 

Winter (t/i/imi) in Xovemher, December 

and January, 


Durino ttiig season the weather is variable. The sky is at first 
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hazy ; then cloudy with, soinetiines, slight rain ; and finally clear. 
There is a remarkable absence of wind generally, and at 
Peshawar especially the air is still and stagnant. The days are 
sometimes hot and the nights always cold. In all this season 
marsh fevers and intlaminatory affections of the lungs and bowels 
are very prevalent. The temperature is as follows : — 
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Soil and The Charsadda t with wide tracts 

of rich alluvium and an abuiulant supply of water from tlie 
Kabul River Canal, produces the heaviest crops of cane with 
perhap.s the least labour. In tlie vicinity of Peshawar the deep, 
red, sandy loam is usually enabled to yield good outturms liv the 
constancy of the canal supply. 

Preparation oj the land. — .SAo/h(/ | Trifolinin refoipiuninm) 
is the great enriclrer of the irrigated land in the valleys of the 
JvoithA\est frontier Province, and it enters into most of the 
lotatioKS which include sugarcane. It i.s .sown in Sejitember, 
in growing maize. In early April, whilst thi.s fodder is still 
gieeu and vigorous, shallow furrow s are cut by the country plough 
3 feet a.sunder, in the cro[). and the cane i.s planted ; or sugar- 
cane may follow maize, without .-iha/tal intervening, in which 
case the land i.s very frequently ploughed between mid-December 
and the date of cane-planting. Not infrequently sugarcane is 
planted, in growing wheat, in late March, hut this rotation is 
usually the result of special circum.stances, ami is avoided as far 
as possible, as it is recogni.sed that manuring must then be 
exceedingly generous.^ Planting in growing xhnftal is the most 
common practice, and it has been found that eano after .v/ia/to/ 
almost entirely escapes the attacks of the borer which does much 
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injury to cane after maize anti winter fallow. It i.s probable 
that the larvte of the borer are killed during winter by the 
very heavy irrigatimi which xhaft'd receives .Most zainindars 
acknowledge that better crops of cane are produced after winter 
fallow and freniuent ploughing, if the cane (-.scapes the borer, but 
cane after sh'tllnl is maintained to be the most reliable and 
profitable husbandry. 

Plnutimj.^ln late March or early April planting begins. 
The store pit in which the full length cane has been kept since 
November, secure from fr-ist and vermin, is opened, and the cane 
is rapidly cho[)[)ed into lengths of about 14 inche.s. A few men 
carry the sets to the field to be pl.uited ; other.s distribute the 
cane along the furrows, .and the [tlanters iollow. placing the 
sets straight, eyes upwaid. ;uid applying a handlul ot soil to each 
of the ends of the cane. Ihc sets are not covered with. soil. 
The men who prepare the sets lor planting observe that the eyes 
are sound, and dist^ard .any pieces which are badly artected by 
“red rot.” Tlie root ends .d’ the canes are specially liked for 
planting. Tiiher.al irrig.atiou i' given to the growing shajt'i! in 
which the sugarcam- is plant' d, and the dense carpet ot cool 
luxuriant kt'-ps tie' soil sweet, and maintains a hinnid 

callow atmosphere whi' h lapldly pushes the sets into vigorous 
'Tfowth. The final cn'iiiec; ot is taken about 15th to 20th 

May, when the uprising cane slei'U- are .about 1& inches _ tee. 
in height. 

C'dtinitUHi. \V.',diu,i >iid .I/.O'.'she/. — In the Patban'.- 
method of cHiie cultiv.ttion. interculture, weeding, andmanuiln;. 
are parts of one job. Whilst the land is still moist after tin 
last cutting o/ .v/et/to/ li.is been f.tkcii. hoeing w ith am 

weeding are done. Weeds arc removed from tlie lines ot the 
cane and a handful of mellow manure is applied directly aioum 
each plant. Tim second stirring of the soil and weeding is als< 
done by the kliurpa usually about 0 weeks atti r the fiist stilling 
On this occasion manure is more liherally doled out. In th 
third turn of cultivation the soil of the interlines is slightly du 
over, two men jointly pulling and inverting each spadeful. A 
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the manure the cultivator can afford is piled around the plants 
on this occasion. Decayed farmyard manure, so mellow that it 
can hardly be distinguished from rich brown friable loam, i.s 
practicallj- the only fertilizer used in the Xorth-We.st Frontier 
Province. It is higlily valued everywhere, and, as applied, is 
undeniably excellent in its effects. The disputed owner.ship of 
village manure heaps causes many feuds and much litigation. 
Manure is so valuable that It is rarely or never ploughed into the 
land. For every crop it is conveyed to the field on bullocks, and 
doled in sparing handfuls to the plant.s. Ihe crumbling soil from 
the mud walls of many villages ha.s fertilizing properties, and a 
few industrious zamindars collect and apply this to sugarcane and 
maize, but the practice is not general. 

Lahour.—h\ a district where the soil is generally rich and 
cultivation fairly intensive, and where the greater part of the 
land is cultivated by small holders, labour i-s scarce and dear. 
There the Pathan is stalwart and feeds well. He is fairly 
independent, and, at present, is unwilling to work for less than 
annas 8 per day of 8 hours. Dining the bii.sy season it i.s 
customary for the larger zamindars who employ labour, to pay 
annas 7 or annas 8 per day of fi hours, and they fretjuenlly hod 
the men besides. 

Earthing up . — The piling and packing of soil around tiie 
massive stools of cane i.s done in late Auginst and i.s the final 

c ' 

operation in the actual cultivaiion of North We.st Frontier Prov- 
ince cane. Though storms are freijueut, the Pvslniwar grower 
trusts to earthing up for the uphohling of his crop. Plate No. 
II shows a group of Pathan labourers who have just finished 
their six hours’ day at this sweltering work. 

Diseases and Insect Pests . — Kcd rot, black smut and .several 
diseases which injure the leaves, atfoct the eaiic. The 
first mentioned is far the mo.st destructive : it causes 
comsiderable loss in every plantation, yet no effort is made 
to check its havoc. A very red set is discarded ; a slightly 
affected part is hopefully planted. Owing to the practice 
of planting in growing shafta/, wliite aats and the moth-borer 
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are rarely very serious pests. The gras.shopper i.s perhaps more 
coininoiily destructive. Jackal.s happily do not ahouiid. 

Cii.st of the fiiJtirdiiou of I ucrc of Pa’inda Cnne. — In the 
following table, caleul.atioiis are made on a basis of hired labour 
at annas 8 per man per day, with manure at 3 buffalo loads, of 
4 maunds each, ])er rupee. Ordinarily, the cane-fields are about 
1 acre in extent, and much of the work of the plantation is done 
by the zamindar, his family, and the neighbours, who join in 
hel])ing one another. 

Puumht Siii/firc'Oio pl'tnhjil iit ijroii'in<j shoftol. 


Fiiri ci« ii'C for 

of Ncc'l cun'.* 

ill i)|>cninj «luic [ it rvinl oxittintf cine 

C.M svH averape 4lt9t;nk' c tv licM 

(.'t Di^trihiUuu set? in fiel'l 

tU IMantinu' 

I'm cliMincU, etc. 

tlil Cuttinjf 

Uf ffotiif't, nu't iiij — 

(1) Hocin;^ an<l 'N'lfthit;; *»Ul« ihfuyns 
('il Cost cf Kianutc 
(■<) <.’onve>aiice of tnatuvr*' to rtcl«l 
i4l Applying mjknurt* to 

'2iul fXti-i }f(tintrin'i 

(I) Hoeing anti « itU AAtij/ni.t 

CJl ('ost of inanine 
ii<l Conw.vuiict? of tnf^miro 
l4) Applying inaniirn to pl.it. 
i //oiiiii<7. itml — 

(1) Ho«iiig with upa'lcs 
(•J) >Vc«Hng lire*! 

4 of 

Ml I'onvoy.nuT of m\nine 
i.'ii Applying muiujii* . 

Digging inici lines pfv[nr.ifA)ry to tiiml o.u thing 
^ up 

I'jrTlijng up 

li rigittinli III) to 3ti tiilK's 

Hrs'cniio 

}{fnt of i.^Tiil 

('out ingont exj>cii90s. 

Cullprring shoots affix*tcd l*y bofor. tjingnp 
f.tUing c-atio, ^tc., etc. 


1 piir hulh'-k^ atnl man. 2 hours 
4.*» iiiftun-i'- - mis. per ropee ... 

2 men. I ‘lay 

2 ni; I 4 mtn, I >lay 

2 men, I 'l-ty ... 

2 men, 1 ‘hy 

2 1 il iv 

S nun, 1 uiiy 

2*1 men. 1 tl.iy 
I t butf aIo loa«l» 

.'1 hurfalofs aiul 4 m^n . . 

V-) men. I 'lay 

men. 1 il.iy 
.VI hut! .ilo loaii* 

4 lui If aloes .Mnl t> men 
12 men. I ‘lay 

1 4 men. I ^^.^r 
men. 1 aay 
.v» io.jiis 

4 hiifTaloes ani «» men. I tiav 
12 men. 1 il.iy 

12 men, 1 day 
12 men. I *lay 
mon. i day 


F, a. p. 

0 4 0 
22 8 0 

1 0 0 
'A 0 0 
1 0 U 
1 0 0 
I !i n 

4 8 0 

10 0 0 
13 n 4 

3 8 0 

5 1.1 0 

10 0 0 
16 10 8 

4 ^ »i 

6 ti 0 

7 0 '* 

4 0 0 

111 HI S 
4 8 0 

i '> I 

; 0 0 
0 fi 0 
9 n u 

,=i S 0 

lo 0 0 


5 0 0 


1>7 14 S 


* Shaft.tl i* *'*metim«'t soM imi is ib.m cut l-y Du' puich.a'Cr. 
t Maiuiio is not alw-ijs applied on thi> i'«-.'.\'U>u. 

0(if/u)vr -III a future article actuals in weight ot eaiie. vlold 
uf ijiif, etc., will lie given. Heliablc data are tmt at picscnt 
available, but the most eapable and experieneed sugarcane- 
growers aiy that 8(' maunds ])cr acre ol guod iptallty our may be 
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expected, under the cultivation described in the foregoing pages. 
Sixty inaund.s per acre is a fair average crop. Around Peshawar 
city the sum of Es. 300 to 500 is frequently realized from one 
acre of chewing-cane. On 1st September last the price of first 
quality pn)', in Peshawar market, was Rs. 11 per niaund. In 
January of the same year the price was Rs. (5. 



A SUGGESTED IMPHOVEMEXT LN SUGARCANE 
CULTIVATION IN THE INDO-G AXGI^TIC PLAIN. 

Bv ALBEliT HOW Alii), m.a., 

Kcoitom.'c Boltmfii, 

iu |.orlmf» nvr*- ii;:ui liaU a ii iHion t i,. . f anitUAlly. ’ 

The increasing import ot Java sugar into India indicates 
clearly that tliis material can he [iroduccd imuo cheaply than in 
thi.s country. ,\ny practical method therefore which will either 
cheapen the co.st of [)roduction or increase the yield of cane per 
.acre in Imlitv .should receive .attention at the pre.sent time. It is 
sugge.sted tlnit in some sugar tract.s. in the Indo Gangetic plain 
at any rate, it will be found possible both to cheapen the cost 
of production and also to increase the tonmigc of cane per acre 
Ity modifying the present methods of lucjairing the land fu' 
this crojt. 

One of the most striking features of cane cultivation in 
India is the large sum represented in the ap[)lication ii>»<Jic lantl 
of oil-cakes and other org.anic manures .sucl, as cattle-maiuife, 
Tliis is particularly iioticcaf>Ie to anyone coming to India with 
West Indian experience of this crop. In the Vest Indies, 
soluble artificial manures like sulph.atc ot ammonia are largely 
imported for the cane, while bulky org.anic manures are of less 
account. A little consideration of tin' working conditions 
of these two regions furnishes an adci|iiate explanation for 
such very ditfereiit mamirial practices. In tracts like Hritish 
Guiana the rainfall is large and well distributed. This 
combined with a clavey* soil removes moisture as a limiting 
factor in cane-prodnetion. Under .such eircumstances soluble 
manures like sulphate of ammonia produce well-marked results, 
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and give rise to greatly enhanced crops. In India, on the 
other hand, tlie rainfall in most sugar-growing loealities is not 
well distributed. The cane has often to be grown in tracts 
in which long periods of drought arc coinhincti with high 
temperatures, clear skies, and drying wind.s. Tiie rainfall 1ms to 
bo supplemented by irrigation to enable the crop to survive at 
all. Further, in the driest sugar tracts like tlie L'liited Proviiice.s, 
the narrow-leaved, drought-resi.sting caiie.s only can be profitalily 
grown, and the broad-leaved canes of the tropics, which retjiiire 
more moisture, are not .seen in the fields except near cities on 
highly manured and constantly irrigated land, where they are 
grown for chewing purpo.se.s. These facts clearly point to iiiois- 
ture being a limiting factor in cane-cnltivation in India. Kegard- 
ed from tliis standpoint, it is ni>t snrpri.sing therefore that e.xperi- 
enee has taught the cultivator tliat organit; inaiinres, whicli 
increase the moisture-retaining [)')wer of tiie .soil in addition to 
supplying the necessary nitrogen, are the lie.st f.ir tlie .sugarcane 
crop. Indeed, it may he possible that in .some localities .such as 
the Bombay Deccan,* where it is stated diat the most economical 
quantity of nitrogen to be applied is between .'l.io to 400 lbs. per 
acre, a good deal of money i.s being wasted in ajiplying too much 
manure. Tlie .sugarcane does not require .so la'ge a ipiaiitily of 
nitrogen, but it is possible that the apfilication of the Imlk of 
organic, ''.laniire which contains tliis ainouiit of nitrogen iiiav be 
necessary for retaining iiiuistiire. roiliap.s, the ryots of the tract 
round the Manjri farm are, so to speak, burning tlieir lioiiscs to 
roast their pig-s. Possibly a mncli smaller amoniit of iiiannre 
might give the .same result if supplemented by some clieaper forin 
of moisture-retaining organic matter. 

It is suggested that, wherever po.ssible, the cnltivalion of.soni), 
as a green manure, before sugarcane, should bo made the .subject 
of exhaustive experiment, especially in Bihar and in the 
United Province.s. This crop could be .sown at the break of 
the rains about tlie middle of June on land previously exposed 
to the sun. Exceedingly rajiid growth is obtained under .such 

» liiifglit, «/■ the HorirJ ,<f A'jri,;,liurr in /nJt-i, 19i)7, (a-u la'.. 
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circumstances, due to the extremely fertile condition of the 
soil at this time. The seed germinates at once and the main tap 
root rapidly reaches the sub-soil, and the young crop i.s net easily 
destroyed by a break in the raiii.s. J4y the end of July a large 
and bulky crop of easily decom|)o.sable organic matter can be 
ploughed into the soil. Tlie al-o possesses the extra advan- 
tage of keeping down weed.s, and so, not oidy fertilises the land, 
but also tends to keeji it clean. In addition, tlio texture of the 
soil is improved and its moisture-holding capacity enhanced. 

The time of [danting the cane after is very probably 

a most important matter. It i.s suggc.stcd iliat cane, following 
nanu ploughed in for green manure about the end of July or 
beginning of August, be planted, in Bibar at any rate, hefore the 
(■■ltd. <if' the fiUiiwni;/ S''i>t<.iiilii'r, not later. The reasons for 
this practice are diseussed in detail in the jiaper on sann in this 
number of this Journal and need not be repeated here. In 
addition to the advantage <d' securing the best results from the 
green manuring, early planting is usefnl in other ways. Labour 
and cattle are available at this [leriod and the work can be 
completed before the preparation <if the land for the mhi crops 
begins. In ad<liti"n, tlie crop can often b.;- e.stablished, without 
irrigation, on the h'tthi't and on the moisture kit in the soil by 
tiio ni'vn.soon. Compared with planting in the hot weath.er. as is 
often done at [tresent. the system suggested lia.s gTevit aiid 
olivions advantages. Of eoui.-e. in Bih.ar the sugarcane land 
must bo properly drained for the work to be done at the end of 
September, but if surrounded l>y deep tivnebcs to earry off 
sur[)lus water, it is surprising how (piickly sueb land is ready 
for tile plough after the monsoon. 

In addition to the green manure, such ailditional applications 
of cattle-manure or oil cake, as experienee suggests, can be applied 
both before and after planting, and the crop will then rapidly 
establish itself, in a rich soil in " good heart and provided with 
a large supply of moisture-retaining organic matter. By tlie 
time growth is stopped by the cold weather of Itecember and 
January the crop will be well established and in a lavourable 
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condition to meet the vicissitudes of the hot weather. After the 
cold-weather rains are over, the surface-soil should be pulverised 
and then covered with a imileh of the lower cane leaves, while 
irrigation water, where neces.sary, should be conserved by applying 
the water by some furrow system instead of Hooding the surface. 

It is suggested that by growing the crop after .?aun, in the 
manner indicated, and by altering the planting time, it may be 
found possible to lengthen the growing period, to cheapen the 
cost of cane-production, and to increase the yield of sugar per 
acre. The writer is prevented by the pre.s.sure of other duties 
from trying experiments in the direction indicated, but it is hoped 
that work may he taken up on these lines both in Ilihar and 
also in the United Provinces. The experiments shouKI 
obviously be tried on a small scale first of all, after which thev 
can either be extended or not according to the re.sults obtained. 



HAS THE FERTILITY OF F.AND 
IX INDIA DECREASED^ 

liY liEHNAKI) COVENTllY, 

lugptcior O’eu'^i 'it of AyricuttHr>i i/i /u'lia. 

In a past issue of tlie Journal* some interesting inform- 
ation was publisliecl concerning the fertility of the soil in 
European countries, showing the cause of the increased yield of 
crops which had taken place in recent years. In this case the 
information supplied and which had been gatliered together by 
Dr. Cyril (.1. Hopkin.«, of the Agricultural Station of the 
Fniversity of Illinois, went to show that the fertility of agri- 
cultural land in European countries had very materially increased, 
principally owing to the use of commercial fertilizers and green- 
inanurinoi'. It has occurreil to the writer that a somewhat similar 

O 

review on the fertility of lands in India would be of interest to 
readers of the Journal, especially as it has been stated by no less 
an iiuthority than Dr. Voelckert that land in India is ItNioming 
e.xhaustcd owing to the large exports ot crops and manuies 
taking place ; and more recently the view has been expiessed 
that the yield of crops to-day is le.ss than in the days of Akbar, 
a.s given in the “ Ain-i-Akbari. ’ 

The provincial Directors of Agriculture were therclore invited 
to supply such information as they could, as to whether, as 
compared with former times, the fertility ot agricultural land in 
India had increased or decreased. '1 he replies received disclose 
the great want which exists of reliable data Irom which to 


• Ur ,■/ InJ,.,. \>l. V, Carl IV, OcloK-r I'.'l'', pii-e 

j hflprovcmtnl in Indinn Agricwltun*." j»«gc 
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draw an exact conclusion ; at the same time they do afford a 
considerable amount of information, hotli useful ami interesting, 
from which it is possible to form a general and probably correct 
impression of the comparative fertility ofland in former times 

and to day. The replies of the Directors will first be given, in 
synopsis form ; after which the conclu.sions deiived from the 
information supplied will be brietly .stated. 

United Proi'i'iice.5.— According to Mr. W. H. Moreland, 
C.I.E., i.C.s., Director of Agiiculture, there i.s no .statistical evi- 
dence to .show any change in the fertility of agricultural land in 
these provinces. For many centuries it has been a recognised 
part of the cultivator’s art to conceal the amount of his produce 
from succes.sive Governments, and traces of thi.s fact can be fouml 
far back iu the revenue literature of the .Mohammedan period. 
The settlement literature of the province gives no grounds for 
concluding that there ha.s been any general change in fertility 
within the British period. Particular areas have incrca.sed in 
fertility, notably the land near house.s ; and particular area.s have 
decrea.sed in fertility owing to known causes, .such a.s interference 
with drainage ; while others again havo ffuctuated. 

A large proportioir of the land in the north of the provinces 
has, within living memory, been brought umler the plough, after 
a rest that probably lasted for some Ccnturie.s. It would be 
contrary' to all experience that this land should maintain its 
virgin productivity under continued crop[)iMg. Again, a huge 
proportion of the [trovinee u.sed to be thrown w.asto jieriodically. 
owing to internal disorder : in Oudh this process went on until 
less than 60 years ago, and contemporary oh.sorvcr.s have noteil 
how fertile this land was when it again came under the plough. 
Thus it is probably true for the greater part of the.se provinces 
that the land is les.s productive now than it was nt soine 
particular period or periodn in the past. But there is tm 
evidence whatever, nor are there any ground.s to infer that there 
has been any progressive decrea.se in fertility once the period of 
virgin productivity has p.assed. On the contrary, in the old 
cultivated tracts the .system of agriculture has been worked out 
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SO as to secure practically constant productivity, on the whole 
and in the long run. 

Bumldy. — There is little or no evidence on which a basi.s of 
cuinparison with ascertained yields of the pre.sent day can he made. 
As re'^ards the Ihnnbay Deccan and the Southern Mahratta 
Countrv, Mr. G. F. Keatinge, the Director of Agriculture, 
infonns us that throughout the eighteenth century, cultivation 
in many parts was interinittent, owing to the un.settled state of 
the countiT ; and it is jimliable that, at niaiiy periods and in 
many localities, no land, excejit the very be.st, was continuously 
ciojijjed. With the settled conditions and security for property 
established in recent time.s, a great increase in cultivation set in, 
and land was rapidly taken up, till, in the present day. practically 
alt good land has been taken up and is legularly cultivated, and 
much land that is really unlit for cultivation is also cultivated. 
This latter class of I.-iikI produces very poor crops, and of neces- 
sity brings dow n the average outturn per acre. If comparison 
has to be made with the yields ot the present day compared with 
those of 1S:10 w hich w as the most prosperous peiiotl in the 

Deccan in recent tiim-.s. there is plenty of evidence that in thu.se 
davs tlie euUivatiou must \iavc been worse. 

—The i|UCstion regarding the iinprowment or other- 
wise in the fertility of land is discu.'sed in a book, published in 
Islldby Mr. es. Srinivas Iviiigar. late Inspoctiir-tie.sel al ot 
licgistiation. entitled "The I’logiess ot the Madias Picsulency 
during the la.st forty vears. He ipioles the .dic-i -.1 /. boi i tables, 
which git'*‘ l.titi.s Uis. pt*r acre as llu’ avcragi' oultuiti ot lice land 
ill the oUl days. This is much la low the return to day for which 
an average of 'J.ono Ihs. wuuld not lie too much. The estimates 
of the outttirn of cotton made in isllt hy the Lommetcial 
lu'sidenl of the Ceded Districts, and a manual prepared 
by the Minister of the Viiyanagram Dynasty, in which 
the yields of crops will he' luuial, go tvi prove the same 
fact.s. According to tlie'sc authorities, the yield ot cotton 
11 those days was inferior by -0 lbs per acre and that of 
rice by 1,200 lbs. The cxperie'ttco of Mr. Couchman, Director 
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of j\giiculture, derived from wprk in the Settlement and 
Agricultural Departments, is, that lands which are known, from 
historical evidence, to have been under cultivation from the 
longest time, are always those which are the moc't fcitile. And 
further, il the yield from land falls below the point at which it 
pays to cultivate it, one of two things follows : cither the land 
is allowed to be fallow or it i.s improved by manuring and tillage. 
In very fertile tracts, wliere population is sparse and the raintall 
light and precarious, the land is allowed to lie fallow. In eithei 
case there i.s no loss of fertility. 

When the country came under British possession, it was a 
rare thing for land to have .any saleable value. It changed 
hands from vear to year, and had to he forced on the cultivators 
bv the Goveriiipent ot the day. L luler this system fertility 
must have been at its lowc.st, as there was no security to 
encourage improvement.s. At the [ircseiit day. lands in Madras 
have very high values, due to .security ol tenure and increase 
of populatiim, and it wa.pidd no longer pay, in most case.s, to 
cultivate them, unle.ss they wore improve<l. Mr. Couehmaii 
therefore believes that tliere is every reason to suppose tliat, as 
a general rule, the fertility of agrieiiltural land in Madras is 
greater than formerly, and that the tendency is for fertility to 
increase rather tlian diminish. 

Ci;:/irul Pi'tjrini.rs. — For agricultural purpose.s the iirovince 
is divided into three main trael--, ri:. ■ (1 ) wheat tract, (2) cotton 
tract, and (o) rice tract. There i.s also a I'ourth class of lami, 
called light millets tract, which is not of much imjXirtaiicc. It 
generally get.s periodical rest hy fallowing, find there is im 
complaint about any deterioration of thi.s .soil. 

(1) Whf'at /me/. -Mr. Cloustoii, Deputy Director oi 
Agriculture, Southern Circle, i.s of opinion (hat, alter the period 
of virgin productivity has heen passed, there i.s no further 
deterioration in tlie wheat lands of the Central Provinces : they 
have long since reached a more, or less stationary condition ot 
fertility, and variations in outturn.s from year to year me now 
almost entirely dependent on .seasonal conditions, e.specially the 
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rainfall. Mr. Evans, Deputy Director of Agriculture, Northern 
Circle, i.s of opinion that newly-broken wheat lands give an 
exceptional yield for the lir.st six years or so, — when they approach 
a fairly delinite star.ilard, below which the crop doe.s not. fall 
further, but which varies slightly I'nnn year to year according 
to the cliinatie conditions. Tlie Kuriiii cultivators of the 
Sconi Tahsil arc all [iractically unaniniou.s in .saying that the 
soil is not deteriorating. All of them are agreed that the wheat 
cro[).s since 18'.)2 A. D, have lieen much inferior to those of former 
ye u'.s, but they are practically all of the opinion that this is due 
to the dill'crenco of climate. The fact that rainfill and its 
di.strilmtion are the chief factors accounting for annual variation in 
outturn of wheat, is borne out by ex|)erimonts on irrigated wheat, 
in which one irrigation in November and atmtlrer in December 
ga\'o an increased outturn 'if nearly .'.hin lbs. per acre more than 
the unirrigated plot-:, in spite (.f til., fact that the lantl had been 
cropped with wheat for a long cych.‘ o|' years, and had never been 
inaiulrctl. 

(•_’) Cnit'iii — In this tract the yields have improved 
considerably. This Mr. ( 'louston attrilmtes to the greater care 
bijstowetl on the cultivation of v’otton, and .also to the introduction 
(if C'larsor and imire prolilie v.aricties. In Isfs Mr. Kivett- 
Carnac, the then Cotton (.'ommis>ioner tor the Central Provinee.s 
and Berar, estimated theaveragi' < utturn ol’ciUton at S(.t lbs. of 
lint per ;tere ; the [n'csent estimate is '.ts ]!i<, for the Central 
Provinces and 105 llis. tor Berar. Moixover. Ci>tt('n-growcrs in 
Berar, where the plant is sometimes grown on the same land lor 
10 year.s or niiire without a break, hold that the outturn in such 
ticlds docs not fall oil'. I'liere is thi'rchnv some reason to believe 
that there i.s no perceptible decrease in the tiu'tility ot black cotton 
soil in recent times. This is easily explained, tor tlie black cotton 
soil is of great depth and the cotton plant a dee]) teeder. 

(:i) AVee troet. —There arc no data to show that the pro- 
duction of this class of land has- deteriorated. The testimony ot 
cultivators show.s that the average yield of rice has been the 
same ior the last f)0 years. It is generally believed that this 
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class of land improves bj' continuous cultivation, and the outturn 
perceptibly increases in the case of black (dorsa) soil. 

Thus, on the whole, there is no deterioration in the soil ot the 
Central Provinces. Some deterioration has, however, occurred 
in particular cases where lauds are liable to .scouring and 
surface wash, and where soils are shallow and re.sting on pocn- 
.subsoils such as The area under the.se clas.ses of land is 

comparatively very small. 

Punjab . — As in other provinces, no statistical tioures are 
available by which a eoini)arison of actual outturns can beijuoted. 
The greater part ot the land of the [)rovince, and es])eeially tlie 
canal-irrigated land, has been brought under regular cultivation 
within the last 100 years, and the fertility of this large tract has 
increased enormously on account (d irrigation both troin wells 
and canal-s. With reference to the province getierally, it is 
believed that *' while the older I, and cannot i>o said to Imvr 
either gained or lost in fertility, the itilliieuce of (Ihahi iind 
Nahri irrigation has enortnously increased the produetiveiiess ol 
large areas of land.” 

BetujaL — Again, there are no reliable ligtires of outturn 
from which comparisons can be made. Tliere is no evidence, 
however, that the fertility of speeiti(; pieces <d' laml Inas deteri- 
orated. On the contrary, there is proof that cultivation, es[)ecially 
in Nf'Ah Bengal, has greatly iia[)rove(l atid heeonic more 
intensive, and that, owing to this iinproviai cultivation, increased 
yields on specific areas are being obtained. If, on the other 
hand, attention is paid to average pr Jiluetivit v, it is possible tli.at- 
owing to the large iticrea.se of land whicli has htMoi hronght 
under the plough, much inferior land is now cultivated, -which 
has perhaps lowered the average yield. 

Ea.'stern Bewjid and .I'>.<<'«/,(.-^-A.ceordiMg to .Mi'. Basu. 
Deputy Director of Agriculture, there are three classes of laud 
ill this province : 

[a] Lands which receive an annuai deposit of silt from the 
rivers. Iho fertility of thi.s cla.ss of land depetuls u[ion the .silt 
which it receive.s. On the average it Inns remained unchanged. 
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This de.scription of land may form about a third of the total 
cultivated area of the province. 

Land under “fugitive” cultivation. This term is 
applied to the land reclaimed from the fore.st and cultivated for 
one or two years. It is then abandoned for an indefinite period 
of time. This clas.s of land forms a very small proportion of 
the total cultivated area, and is mo.stly found in the Assam 
Valley and the hills. The fertility of this land has remained 
constant. 

(r) Land under permanent cultivation. This class of land 
tonus perhaps one-half to two-thirds of the total cultivated area 
ill the province. It is a matter of ocncral knowledge that it has 
greatly eloteriorated since the days of virgin productivity. A 
gieat exjiaiisioii in cultivation has taken place in this province 
since the restoration <if ])eae-e under British rule, and the fertility 
of the laud has diminished till it has reached a point where it 
ii’inains more or less constant. .Moreover, with the extension of 
cultivation, inferior deseripiious of laud were brought under the 
plough, causing a depression in the average yield of land. On 
iho other haii I. tlicrc are conditions which counterbalance this 
clh-et to some e xtent, siu-h as the greatei variety of crops grown, 
the greater prcvalctice ol double cropping, the greater attention 
wliicli has iiogtm to In' paid liy the cultivators tt> the conserva- 
tion ami use of cattle dung, and the greater iiuiusrvv ot the 
tillers of the soil, wlio have now to keep in line with the contin- 
ually rising standard ot living. 

Unruin. — Fiauii evidence gleaned trom Revision and Settle- 
meiit reports. Mr. Maclveiina, Oirector of Agriculture, is ot 
opinion tliat there i.s little, it any. deterioration in the delta lands 
of Lower Rurma. In the neighbourhood ot large towns, where 
cultivation is ohl and eoiitimu'us. there has been some deterioration, 
hut, oil the whole, the hulk of the euUivatioii in Lower Burma 
is so new that there is little evidence of this. Actual statistics 
of Upper Burma are not available, hut the cultivation, there is 
more intensive, and m.'inurmg is resorted to. so that deterioration 
is unlikely. 
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Conclusions . — Wliat then are the conclusions to be drawn 
from the information supplied in tlii.s article ? If wo fir.st take 
up the claim that jdelds of crops a.s given in the Ain-i-.lkhan 
are greater than those of to-da}’, a careful examination will ((uicki}' 
convince ain'one that the comparison is misleading and fallacious. 
The yields which are there taken are those from so-called 
land of the time of Akbar. This polifj land must have been the 
cream of the cultivation. Owing to the .sparseness of the popula- 
tion in those days, and the heavy revenue collected, the dilliculty 
was to get land taken up, and there is evidence that it had to be 
forced on the cultivators by the Clovernmont ; conseipumtly, the 
best land only wa.s selected for cultivation. It would not be 
fair, therefore, to compare the produce from [licked laiul.s of this 
nature with that of tho.se under cultivation to-day. In later 
times the increa.se both in [)o[iulation and in the amount ol 
land brought under the plough became eiiorniou.s. owing to the 
peaceful influence of British rule, and so a very large are.a of 
inferior land has been cultivated, as the etf. ct of on at ao-ri- 
cultural cximmsion and pro.sperity. The.se may have tended to 
lower the anrage of productivity, but it would be incorrect to sav 
that any ileterioratiou hail taken [dace in the .soil. ()n the con- 
trary, the yields of the pre.sent day [loint 'rather to an inpirove- 

nient in foitdity. dhis iinh’ed is exactly what we hiid in ^ladi'as, 
where tjte outturn of rice is much in exce.'s of that shown in the 
Ain-i-Akhari tables. Cotton too has greatly increased, Mr. 
Couchman’s conclusions are that the fertility .d agricultural lanil 
in Madra.s is greater than formerly, and that the teiideney i.s for 
it to increase. 

In the cotton tract.s of the Central Broviiicc.s and Berar, 
yields have increased 22 per cent, in the one case, and dti [ler cent, 
ill the other ; and there is evidence that, in the rice traet.s, lands 
actually improve by continued cultivation. In the wheat lainhs 
at Pu.sa, the yields in recent years have progressively increased, 
with no more aid than weathering, (Allowing and an ..ccasional 
rotation and green manuring. In North Bengal too the yields and 
value of erop.s among cultivators have very coirsiderably imi.ruved, 
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Whilo thoroforo it lias to be admitted that there is no statis- 
tical evidence to .show what change has taken place in the fertility 
of land in India, there i.s yet plenty of evidence of another kind, 
not oidy that it has not deteriorated, but that it ha.s actually 
improved. 

^Yith regard to the contention, based on chemical grounds, 
that a country which e.xports the bulk of it.s crops and manures 
iiiu.st bo declining in fertility, the evidence and arguments 
alreaily supplied [iiove it to be entirely fallacious. It ignores 
two important point.s : (1) That the Indian sy>tem of cultivation 
i> (‘Xteiisive. and that the cultivator is .'hrewd enough never to 
bring his land to tin.- [loint of exhaustion, but by a judicious 
variation in rotation of crops, in which the leguminou.s order 
collies ]irominently into play, and by weathering and fallowing, 
he strikes the happy mean by which his land is always ready to 
[uoilucc the next crop, pnoidvd the tain or w ater is there to 
.supply nioistun.. pJ) That the recup<.'rativc power of the land 
in India is \'cry great, and that the bi'dogical factor is all-im- 
portant as an ag' in-y foi- the supply of planl-lood. This is 
parllv due to tlu' physical i.atuia of the .'oil, but is also account- 
ed for in giaait imasure hv the climate, which, in combination 
with tillage, creates the conditions favouraldc to the continuous 
[iroduction (d' crops, ^ 

It mav perhaps he necessary to aiiswi,r here the (|'acstion, 
wliich mav lie aniiiipatcd. and which wid natt.ially occur to the 
intcrc.stcd ciicpiiici', w hv is it. if the icrtihty ol i I k land in India 
is Hot on the decline, that tlm yields of crops per acre as cciiii- 
paicd with I'oici'gn countriis are so low ' There are many 
limiting factors in crop production, such as the physical condi- 
tions of the sidl, the climate, w atcr sup}dy, period of growth, 
etc., which control the weight of produce per acre. Hut assum- 
ing most of these factors to I'C constant, there is one which 
varies cniisulcrahly and yet has a vast mllueiice on the results, 
and that is the amount id' capital tinployed. No comparison 
hetween the rate of [>roduetion in India ami foreign countries is 
of any avail unless account i-s taken of the capital invested. In 
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India, as has already been explained, fanning is exten.sivc, and 
little capital is used ; the cultivator being content to reap low- 
average returns by a w’ell regulated and economical sy.stein of 
rotation of crops and tillage. Abroad, fanning is intensive, 
and much capital is used. Hence, the result is, for example, that 
while in England the yield of wheat per acre is 3;i bushels, in 
India it is about 12 bushels. The rate of ])roduction tberefoie 
will depend, in any country, mainly u|)on tlie amount of cajiital 
employed, and the productive power of the soil w ill necessarily 
vary accordingly. 

To summarise 

(1) There is no progressive decrease in the fertility of 
agricultural land in India, once the period of virgin produetivitv 
is passed, but, on the contrary, the fertility of Indian soils ha.s 
been more or less in a stationary condition, with a tendenev to 
improve under better treatment. 

(2) The /Ircjvrye of productivity may have lieeoine lower, 
owing to inferior laiid.s having bt'cn taken into cultivation on 
account of the great agricultural prosperitv .-ind expansion broU”lit 
about by the peaceful iidiuence of British rule, but this does riof 
mean or imply that the objective fertility of the soil has become 
less. 

(3) India s rate of production is low coinpar» d with Western 
nations^ ^mainly due to the amount ol capital einjibived biung small 
If more capital is used, the rate o( piodiietioii will be greater. 



THE ECONOMIC UET.ATIOX.SHIP OF 
SPfEEP DIPPIXO 

l!v K S. II, r>Al-I>IiKV, K.it.c v.^ . i.c v.o,. 

Suj,* , ('nil Vft^r.unrtj I)^ } nrlrnmf, f'^utraf Provinces, 

I N I KoIHCTIoN. 


Tn (.■iiiitiiiuatinii ot a ]ir' vi(ais articli’ in the . J r/ivV-n/i'i/jY/? 
,/(itf)'h'd (if fii'li'i.' 1 .'liDulil liki’ to inaki' sijine furthi-r reinai'ks 
mi tlie [iiai'tieal ni>'thiHl> ami the ^■l•clno|llil■ value of «lieep anil 

. atlle iliinhne. 

( llUK.l TS. 

'I'lie oliji’i'ts of ilippino are - 

1. I’o reiiiove eeto-|)ara>iti's Iroin the hair or tleece. 

so that aiiitnals may have o|-,.:,t<'r conitort and thereby inipieive 
in eiindition. 

■J. To lienetit tlie tletaa', ihi-rehy inereasino its marketable 
rate, and eiviiio a higher value to the hides of eatth‘ by prevent- 
ino the damage done by ticks. 

.‘h I^y the destruction of these p.arasites and their eeas. in 
oilier to prevent many rd the diseases ot winch they are the 
carriers. 


• For ri‘f«T<Tict'> st t* 
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I will take tho.sc in sequence : — 

1. Coiicerninj' the iiist, it is well known how aninials 
infected v.dth ticks, lice, ringworm, and scab will continually rub 
and bite theni.selvc.s, and drag their wool against every available 
object in their endeavour to remove tlio irritation. They are 
unable to .sleep in comfort, and stock-owiicr.s rcali.-^e that aninials 
continually worried cannot ju'ojierly feid. Ajiart, therefore, 
from the mechanical damage and lo.s.s to the wool,'' acute 
emaciation is often the re.siilt. All the.se liiclors militate again.st 
the animal deriving eflicient henelit from it.s food >np[ily or put- 
ting on condition. They have a doti imeiital ell'i et on imsit pro- 
duction and the breeding id' healthy robust yoimg stuck. If the 
motlier of a lamb i.s in a poor .state throughout pregnancy, it is 
impassible for the lamb to be born in a normally healthy and 
vigorou-s condition. 

2. The damage done to the tlceoe. md only by the paia.siic.s 
them,=ielves, but also by the irritation tln-y induce, eaiising the 
sheep to rub theniselvos eonlniuallv, dragging out tlio wool as 
they do so, ha.' a proiiomiced cU’eet on il.s mai kctahlc miIiU'. The 
poor condition .so induced in the .sheep will also inllm nee the 
quality of the clip, as one cannot expect a poor animal to grow 
a.s good a llecee as a well conditioned one. It is fully reeognised 
in tanneries liow much the value ot hides in .'hccji and rattle is 
depreciated by the attacks of ticks. 

0 . The loss occasioned by Piroplasma, more laniiliar tinder 
the name of “ Ited Water, a disease wlneb is conveved tlirougb 
the medium of ticks, i.s well known. I’rofe.s.sor Xultall " lias 
pointed out the po.ssihility of ticks (Hyalomma a'gvjitiuni) being 
a means of conveying Hicmorrhagic tSopticiemia Spirillum or 
Recuirent h ever i.s also tick-home. Altlnnigh not hnmght so 
forcibly to one’s attention, the damage done by the maggot (ly 
{Benrjalia dp.pri's.<n.') i.s very great.' 

Sheep scab and ringworm are very serious affection.', ' Lice 
have best! demon.strated a.s the intermediate ho.sts of the dog tape- 
worm {Tania airujii/'vuai), and it is possible that they may 
play the same part for some of tlic tapeworms ail'ccting sheep 
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anil cattle ; we have as yet a very limited knowledge of the inter- 
inecliary stages of the tapeworms aflectin^r these animals. The 
enormous extent to which Indian cattle and sheep are the victims 
of intestinal [jarasites is a matter for very serious consideration. 
The Ilea has heen shown to he an active aoent in tlie dissemination 
of plague in man.^ Neumann ' says that on'y the dog, cat, 
rabbit, pigeons and fowls harbour lleas (I’ulex Seri'eticeps or 
Ix'poriihe), but at certain seasons o( the year, ia India, it is verv 
common to see the legs of cattle and sheep swarming with them. 

'flic ilea, like the louse, is an intermediary host of tape- 
wiiian. and it is ipiite jirob.dde that they I'otli take an active 
part in the di.sseminatioii of l.iacterial di.'case also. Apart 
from this, the meehaidc.al irritation which they .set up rentiers 
their iirescncc very undesirable. 

'fhe so-callcd sin, I'j) (.1/. , .■>■.//■//. a.v'l. a wiiiglc.ss lly, 
is another parasite ahose lavage’S arc destructive to tht* skin and 
its .ip[it‘ndage', and caime discoh-ur.ition ot the wt'ol. Ihen 
there are the maiiv v.arieti' ' o| (i.adllits ((l.'trida'k wliieh give 
i-i.'i,' to the eoudition known a^ '■ Waihb s in cattle, " Hots in 
horses and " Mtiggots ’ in the n">trils vd -■hefp. 

( /•,'/o < /. — Ail tie al'ove-meiniotied parasites and 

di'case.i niavlie eontrolh.il by '■di[iping: in many oases they 
inav be absolutelv pit \ t iited, and in otlu i >. siieh as "Aatbh.s, 
tliev can be combated to a vi i v eoiisitlei aide ixtent. As idnatiy 
pointed out, it is inU onlv the nuahaiiieal imitation and aiinoy- 
aiiee that these parasite' set up w bieh elaim at tent ion. but the 
lar more danoerous and ia'.d diseasis ol an inleetive natuit' to 
wlileli lliev are eapabK’ ot acting as mit riatiiiarv hosts. Al- 
tliongh it cannot be expected that dipping will .act as a iinncrsal 
panacea, it may at least so niodiiy tlic ill eltcels. tliat the tlisease 
is rendered contrtdlalde. 

.1 jij>! ii'iith'U "f 1 hjijiuni.- The intri<ductu»n td dipping into 
India would no douht invidvc some troiddc, but the results would 
bo worth it. As cxplainod in the artielo already rolerred to, 
individuiil sheep farmers do tiot own very huge tiocks. — that is, 
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in comparison with those of the big graziers of tlie Argentine, 
Australia, etc. Public dipping baths under State control, a.s in 
Australia and Xew Zealand, would therefore ho nece.s.sary, and 
dipping rendered compulsory a.s it is in those countrie.s, a rule 
which i.s welcomed and entirely agreed to by all stock masters, '' 
Of course, baths would have to be erecte<l at various centres, so 
that the operation could be carried out under proper supervision 
and with efficiency. In tlie Traiiskei, in Soutli Africa, wliich is 
farmed almo.st exclusively by natives, dipping is enforced, and 
owners liave to bring their animals to the centres at sjiecitied 
times, when the operation is carried out under the supervision of 
Inspectors. 

Practical Application. — With regard to the ap[)lication of 
the proces.s, the points to be considered are 

1. The class of di[',s to be inscd. 

2. The !)e.st bath. 

3 The time of year to .administer tlie bath, 

4. Supervision and method of application, 

I will again take these points in catemnaeal order: — 

1. The C'/o.« In deciding on thi> important mattei-, 

there arc several tliino.s to bt‘ conside’red : (o^ the dip iiinst bi- 
cheap, [h) and ea.sy of application ; (e) it is not only to kill skiti 
para.site.s and their eggs, it should also preieiit a reinfection by 
these parasites for a considerable titne ; (d) it must lie portalile, 
t.c., it should take up as little loom as possible, in order to 
facilitate its tran.sit betore mixing tor ii.se : it .should itiipro\'e 

the wool — at least, it must do no harm to it or to the sheep atid 
cattle; (/) it is e.s.sential that it should not hurt the hands of 
the men who have to apply it. 

Advanta/jes of au Ar.-a„ir,d />//), -Experieiiee has shown 
that the above (juahties are best coinbincd m arsenic, which i.s the 
basis of the majority of the so-called poi.sonmis, proprietary dijis. 
It is cheap and is not bulky, and, when scientifically mixed, it is 
the most destructive of all the tlips to ]iarasites and their eggs : 
through its non-absorbable nature it is not dangerous to animal.s 
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to whicli it is appliful Tt lias not, when ordinary care is used, any 
deleterious effects upon the hands or constitutions of the men who 
;ip[)ly it. Stockman, when (thief Veterinary Surgeon in South 
Africa, and Lounsliury, Entomologist to the Cape Government, 
as tlie result of their e.Kjieriments on this subject, ' * * have 
chosen thi-s agent as the bi-st that cari he employed. Mr. Gilruth. 
(^liief Vetermai'v Surgeon m N(-w X'-alaml, informs me that 
arsenic is uiiiversallv used in that Colony, and that its use is 
fiillowed !iy tlie best n-sults. Williams, Stock Inspector, South 
.Vustralia. thinks that arsenic is the host, and has the most 
lasting ellect, of all the di[»s.’ Verney is of the same 
opinion. 

Substances such as cartiolic acid, toliacco, stavesaere. so- 
called inm-poisoinius dips, and other paiasiticidal substances, are 
moi'c ex[)t.'n.sive, more ditHcult of ap|ilieal ion. les.s efficient in their 
action, do not give .so long protection from suhset|Uerit attack.® 
of jiarasites, and are not so cilhctive in the destruction of eggs. 

.-Vt the classic tiial of -liccp dips in New Zealand. the 
most satisfactory appeared to lie an atsenie.il dip (Craijicrsh 
althouoh ■■ Thomas ( 'arholi.'cd ( 'oinpositioii approaeht il it \ery 
nearly. It was tin re slmu n that these dips kilhd skin para- 
sites and gave the longest immunity - animals being tiie from 
ticks several montlis after, although with e;iri 'olist d dij^s reinlee 
tnin liad taken place and that the wool setit to market was in 
oood condition and uiisttimed. and really leteluii better prices than 
wool from sheep that, although they had no parasites. Inui 
remaimal umlipjied. 

The reports of import, lilt wool Imvers. sueli as Johnson and 
\ u’.ars, and Martin .k Co., eoneur in saying that tlie fleece 
from ilipped sheep is better th.an that liom undipi>ed tminials. In 
fact, it is said tliat growers c.iiinot realise within one penny per 
pound as mueh for uiidippeil wool a.s they ean tor tire dipped 
lloeoe. The freshness <il volk ot dipped wool is superior, and its 
spinning ijualilies aiir improvoil. Tliis is .so well recognised that 
many .stock-owiior.s in Australia dip every year, whether their 
animals are free from parasites or not. 
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Trial Tlie following is the result of a trial with two 

kinds of dip, with a “ control " of an undipped sheep— State 
Agricultuial College, Colorado.” 

Weight at lini,: WOght .ifitr Weight after Weight after 



of ilippinir. 

3 dtiv'!. 

i:.d.i)s. 

3.'i d.tv 

Ai'seiiical dip 

1-2 lbs. 

i;i ihs. 

40 lbs. 

5b lbs 

Liquid dip (Caibolic) 

,, 

40 

fiO .. 

-V ,, 

Undipped 

47 

47 

40 ,, 

5.'l ,, 


Result of Test . — It will be .seen from the tibovc experinieiit 
that the sheep dipped in the iusenieal nii.xlurc emiimeneetl to gtiiii 
in weight at once, that the carbolic dipped shee[) lo.st tveiglit. and 
that the undipped sheep renniincd ii.s they were. Alter it l eriial ol 
35 davs the arsenically dipped shee[) showeil ;in iticrea.se of i lbs, 
more either than tho.se dipped in Cfirbolic or those left tiloiie. 
Ilutclieon and Lounsbury, in their eN[ierinients caiiied on tit 
the Cape, have ;tlso coiitirnied the beiieticial ellVets of 

ai'.«eiiic. 

Ai'seiiieal DiiK — The partieidtir dip testt il .■ibove is a piojiric- 
tary article, eonipo.sed ofti mixture of arsenic aial >ulphur. Tin 
bath is made by mixing the powder with .a given (piiintily of 
water. The powder, being in ;i line st;ite ot' di\ ision, t'ornis a Id.-nal 
emulsion and, being so hehl in su.'|iC‘H.'ion. pei.etr.ites to the ■■•kin 
of the iuiimal. Its lasting etlect i.' due to the fact th.at .a 
considenrble iimount is precipitated in the lleeees, and on the 
skin, at the actual time of dipjiiiio and during tlu' e\aporaiioii of 
the water ; it thus not oidy kills the par.isite^ ahile it is in tin* 
fluid condition, but prevents subseipient attacks. 

Fluid Dips . — The ap[)lic.ation <if carholised tluiil (ii|is oi tliosi^ 
intidc from tobacco, etc., wliere there is ,a .sttlutnm, does not .aet m 
this way, and the after cifects are nil as .soon a.s the iinimal is drv. 
The fact of arsenic being nomab.soibable allows of its being made 
use of in this way, wherea.s the former, which tire ea.sily 
ab.sorbable, cannot be .so u.sed. 

Comparison of aif nis i/.wv/. — The immedi.ate action of arse- 
nic is probably not so ijuick !is that of some of the fluid dips : 
but, as I have explained, if.s la.sting effect is gretifor, and even if 
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female ticks are not killed outright, they are so injured as to 
prevent reproduction. It does not appear to be nece.ssary to 
use an elaborate mixture, as is done in the Frontier dip.s of Queen.s- 
land. Here tlio arsenic is boiled witli a proportion of carbonate 
of soda, which renders the arsenic soluble ; tar oil is added to 
increase the germicidal action, ami, in order to obtain a bland 
emulsion, .soft soap is dis.solved, which renders the dip stickv, so 
that it may remain wet upon the animal for a longer time. In 
comparing tlie many aceounts and reports as to the efficacy of 
dips, it would appear that sini[)le |)owilercd sulphur and ar.senic are 
ipiitc as successful when thoroughly mixcil and .su.spended in 


water, ns are the ooinjiounds of oil. 

They would appear 

hUo 

to have a greater power of improving 

the wool when al 

one, 

and to have no deleterious etfeets on i 

.■ither the .shee|) or 

its 

tleoce. 

.Ig'.af'.— The i'ollowing is a ti-e 

fill formula for a 

dip 

batli"'' : 

Whiii- Ai -• iii>‘ { ^ 1 '• A - . i ' 

■:<> ib.<. 


S.u^lA^ll 

DO „ 



D • '/-I . 


Soft Soaji 

■i ll'i. 



Dissolve in •! gallons id' boiling wali r, then add .sufficient 
water to m.ake up to ,io g.illons: this should lie ciioUi'l' tor 50 
sbeep. Aloes mav be added to eelour i.c’ thud so that it is not 
uiisiakeu for water, and will render it hitter and unpalatable to 
the animals. 

Also— 

Avficiiite >'f 
A lot’s 

Soft Soriji 
Walt r 

This .saves the mixing of arsenic and soda, as the arsenite i.s 

soluble, pres ents the sheep lieking thomselvos, acts as a veliiele 
by making a soft emulsion, and prevents the dip from drying too 
rapidly. 


,-1 Us 
r. lbs. 

100 pillions. 
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Here it is necessary to boil the ar.senite of .soda witli the 
aloes and soft soap in order to oet a yood .solution. The cost is 
therefore very much enhanced. The fact tliat the arsenic is 
in solution increases the probability of it.s absor|)tion, and pre- 
vent.s it from being- so cfticient, .sub.seijuently, as a preventivr 
against reinfection. 

The cost of dipping in arsenic and sul[)hur is h'.ss tlian a 
half-penny per head. 

The best h(tlh .<. — In considering the form of hath to be used, if 
IS nece.ssary to decide a.s to whether it would be for sheep only or 
lor cattle also ; in the latter i‘;ise a verv much larger batli ninst b,- 
used. A reforcnce to (he plan will give ;i very good idea as in 
what i.s required, much better than any descriptimi. The erection 
ot such a bath on the line.s given, can be earrieil out liy an\- 
intelligent workman. The tank itself, an.l the draining yirds, 
should l.)e of ccMicreti*, the jmsts and rails of good strong wood, 
and the covers ot the tank g.-tlvaniscd iron in woodoii frames 
It intended for sheep only, a much simpler form of bath mav la- 
used, either fixed or portable. .\ [il.-in ot' a portable batb is 
given in Plate III, Fig.s. I and 2. In ,-i sm.-ill l::tth sucb a> 
this, a large number of sheep c.-in b,- (lip|n‘d in the course of 
a few hours, and the whole a[>phanco c.-in l)c removed vert- 
rapid ly.‘ 

If it he required to erect a |iei-maiient bath, a good form is 
that figured in the plan given on p. 6;!, Me,e space is economised 
and the sheep have to stop and turn in the hath, an essential 
matter in the ctlicient dip|)ing of' long wools, when, if tin 
animal continues to swim in a straight line, the fluid presses 
against the tleece which, acting like a thatch, [nevents the fluiil 
from getting down to the skin. If, however, the animal lie 
cliecked, the wool floats outwards and forwards, allowing the 
fluid to penetrate to the skin surface. 

There should always be a sloping raniji, made with bars 
acro.ss, as in a duck run, to prevent .slipping, up which the animals 
can walk out of the bath. This should lead on to a confined yard 
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Tjik Diviukj) Swim Hath Ii.r SiiKhi- am. Goatn. 



TIh* !iu*ril 1,‘f llii'i liiai tin* 

^ariiliou (iinvii ill.' iui<i*l;M of tii<- 

till' >.;uuc U'liotli I'f S\Aiiii :tl hut 
iittlt' inoru tliriu }i;iif llir c.»t. A 
10 lutii; ail. I f.'ct ‘J it.kli-'v 

wide will urtOid Jn f. .-t nf .SvNim. 

Tig; Haih u.ay I.*- ativ .ix.t 

lli<‘ iiiitiiiiiuiii (if lo f»M-i Its wi-hli ai 
tup iVulll wall tu wall viiuul'l !.-• fret 
‘t inchfs, its .|.*ptli *1 fj iiuOi. «« li- 
slmuld ^'1 'iiaiolii until 

’•'ithiii 'J fct‘i ti iiu-iu--', fi'iiij ill.' l.'.tt-ai. 
ami th.Mi '•laiit iii'var.js t<i v .»f 

1 in-'li'-s at tli« li-.ituin 'rii.- imiu-i»mu 
walls >1 mu 1(1 |pf C> im-h'H llii k. nn.l 
ri'C'scs left in tliCiii :i< pui* par.itjraph 
In'low. 

TiG£ rAMiilUN .'Xf.'h.ls I.. 1’ fert 

fl.'Ii) the end, t.i t’liali'r till’ lu 

turn ami !><■ Imaihal ruuml upp-'^it,* 
M.lt’ tn till’ t xit. It siiotllrl I'l’ inadf ul 
•’ >< - studs, with in. or in, niatoli 
lii'ing nail.'d on to th<‘;r naiTt>» 'iiih>«, 
Kncl-i ^lu,ulll lie left t.> til,- sluils. t.i 
i'eiiiiii ihrni to in* sunk into liullows 
hfl for tlndr loi’rptiun in th(* concroto 
tho bottom of ihn Hath. Alonj; llio 
*’'P ’T llio partition siiould Ih» a 

pieco of wood 3 x 2 , and tin* 
should be level with the top of llie Hath, 

that a CroPH l>iA<'e of h-o<«I tlvnd on 


to the end of ihe paitition. may rest 
in n-cC'sse ' "11 the tups uf the coiicrete 
wails tu kuop all firm. The opposite 
und uf this t-.p plate diould tU into 
a rfce-s from ih-* ‘.•oncrete at the head 
...f ih” balfi. Tin* f'arlttion can at any 
iim.‘ I).’ lift'-'i uut t"i repairs. 

Thk ItjiAinis.. Pi;s >li ul.l have a 

'iantii'i: H.iteipr"of tloor sO liiai I'm- 

vva^h may lun .l"wn t-. the side drain 
and tin iKe intu the weii. 

Tig: IMiaininu Wti.i. vi,ouhi r.ut bo 
les% than le- 1 s.juar»\ ami its b.-t [.m 
'Imuld slope ]> incln-s from the inlet 
corner, down to the loN^r ur ^xit 
c-.m.'i. The wa'h is strainoil tlin U;;h 
a pii'Ce uf j f"rat<d in n (witli \ ><r 
^ inel. li.»l.>'. whi^h is p.lao.a] 'iiaiii'iiallv 
across, tilting; clu'C un to liie luttuin 

The liii ! accouiulaiinii s}|, uM he fre- 
.juentlv reino\ed 

Tub roNNKoriNo Fkns may ho \ai'i 
oiislv aiiaiiiii'd, tlk'se in <'uv 

desio.i l.eing considered the most 
convonieni. 

In Ihri'iNu, the sheep should be 
passed through tlio Forcin*; Face into 
the l.atli, and in heading them round 
the dividini; partition, each sheep 
should b«' rletaiiukl Tun; enough lo 
insure :i thoroiieli soakiin?. 
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in wliich they are kept for 5 or f> minute.^, to allow of the fluid 
dripping off them. Here it falls on to an impervious floor (in the 
case of a .sheep bath, corrugated iron does very well) which is 
drained so as to admit of the Huid either running back into the 
bath or into a waste tank. A grating of trellis is a good thing 
to nlace over the iron, it prevents animals slipping, and allows 
droppings to fall under it, so that they rlo not stand on moist filth. 
Outside this dripping yard is a larger corral in which they can be 
kept until they arc practically dry. when it is safe for thcni to 
retui'ii to the [pastures. If' it is deemed advis.abh; that the dip 
should remain moi.st upon an anim.d for a longer time, especially 
in a climate where rapid eva[)oration takes place, soft soap may 
be added in the proportion of l(i lbs. to lOO gallons of fluid. 
The necessity of continually stirring the dip, iii addition to 
the agitation caused hy animals pa.ssing through it, is evident 
from the fact that every .sheep, as it leave.s the dip, takr.s 
away some of thetluid, and there is a teiuleiicy for the i inulsion 
to become more concentrated. Tliis is esp'-eiallv the e.a.sc when 
a waste tank is uscil fu' the dripjiiiig.--', in>teail cd' allowing 
them to run back into the bath. The olijectiou to alhnving 
them to run back into the hath is th.it they heeom.' soiled with 
the droppings of animals in the draining pen, 

lirtV' iij fji’ftr . — The best limes tor dipping are, the antiimn, 
following whieli the .sheep are k-pl clean tbnaigliout the winter: 
and up to the time of sheaving in the early summer. A further 
dipping should ho effected one month after .she, ariiig. this lattei' 
being the mo.st important. 

S'lperrimn.— It is e.s.sential that the person superintending 
the operation of dip[)ing should have h.ad sumo praelicri 
experience. If carried-out properly, it is cmiparatively easy, 
and attended with no danger ; but if some of tlie minor, ahhougli 
necessary details be omitted, considerable trouble is likely "to 
ari.se. 

Deiails of ?net/m(f.-Sonie of the main points to he observe,! 
are the following, Alway.s mix the dij) thoroughly and i,, proper 
proportion. If any intervals occur in the dip|)ing, .stir up the 
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liath in order to keeji the powder in suspension and of uniform 
strength throughout. Tlie mere movement of aninial.s through 
the bath is not sufficient to keep the powder suspended ; this 
must be done with what is known a.s a “Plunger," i. c., a long 
piece of wood with a flat disc at the end of it. The raisin'' also 
prevents the scum collecting on the top of the water, which 
otherwise tends to .settle on the backs of the animals a.s they 
leave the bath. This scum contains a large amount of arsenic, 
which, mixing with the inevitable dust, makes a mud cake on 
their backs as they become dr^', and may eventually cause a 
piece of skin to slough off, leaving a sore. 

For ordinary dipping 1 minute in the bath is sufficient, but if 
the sheep have scab, 2 minutes is necessary : for this affection '* 
a second dipping may have to be given.” A second dip 
with arsenic should not be given until an interval of 15 days 
has elapsed. Sheep should never be dipped when they are hot, 
or after a long journey ; they must be left several hours to cool 
and rest, and should also be given the .same rest after dipping, 
in the shade if possible. In a hot climate, such as that of India, 
the operation should be carried out in the early morning, or in 
tlie evening in the hot weather, as too rapid evaporation tends to 
irritate the skin, and may even cause the wool to fall off in 
jiatches. Dipping in wet weather should be avoided, drying 
i.s inhibited, and, the powder being washed from the skin, the 
subsequent good effects are partially nullified. 

The plan adopted for placing sheep in the bath is simple. 
For the small bath (Plate III, fig. 2) the sheep are lifted, and 
slid on their backs over the roller (a) so that their hind feet strike 
the fluid first, and they sink to Mie bottom of the bath before 
g.'iining their equilibrium sufficiently to swim. The men hand- 
ling the sheep should be instructed to drop them carefully and 
not to throw them in so ns to endanger their legs. 

In the case of the divhled swim bath the sheep are driven 
along the race, those that are behind forcing those in front to 
jump into the fluid, from which they swim out. The long handled 
piece of wood, already mentioned, may be used for pressing 
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down the sheep, so that their heads are well dipped and they 
may be kept in the requisite time. Praetieally the same rules 
apply to cattle, but it is not necessary to check them in the bath, 
as their hair is so much sliortcr. 

To obtain the capacity of the bath, multiply the length hy 
the breadth by the depth in inche.s, and divide by 277, — i. e., 
the number of cubic inches in a gallon of water, — the result will 
be the capacity of the bath in gallons. As a bath always 
has a slope on the one side, the cubic capacity of this triangular 
space must bo taken separatel}'. The duid never reaches to the 
top of the Itatli, so that measurements should he made to within 
1 to Ij feet of the top, care being taken to fill to that mark when 
mixing the dip. The reason for not filling the bath completelv 
is that the displacement caused by the first batch of animah 
entering, would cause unnecessary waste and the inqircgnation of' 
the ground, surrounding the bath, with the fluid. 

If a proprietary arsenical dip be used, the amount of tluid 
required to eacli pound or packet will be given iti the directions ; 
and the same applies in the case of a fiuid dip such as Little’s, 
Macdougal’s or Tuson’s.” If the dip is made up as rcquireil, 
the proportions will be as those already noted, as in the dip used 
in the Colonies, and the other formiihc already given. 

The operation being finished, the bath .should lie covereil 
up and securely locked, as the dip may be used again. If, how 
ever, much filth Iras accumulated, or it is not again required for 
some months, it is hotter to let it drain away into a liole dug tbi' 
the purpose, It arsenic has been used, it should not he allowed 
to remain on the surface of the ground, or anywhere when’ 
animals or people are likely to congregate. I need scarcely .sav 
that this dip is destructive to plant life, and, for this reason, 
it should not be spread on the ground unless it is tc 
be used as a weed killer, in comt vards, etc., with proper 
precautions. 

Comii'ii'isonx . — I have assumed that the method of dipping 
is that of a swimming bath or plunge. This i.s douhtles.s tie 
most economical and efficient inetliod. Other means, liowever, 
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' have been advocated, such as applying the agent by means of a 
brush or spray. As a means of destroying ticks these methods 
,^re tedious and, for the latter, very expensive. For the spray, 
use kerosine or tar oil and water. The oil can only be efficiently 
mi.xed with the water by reducing them both to a fine state of 
(livi-sion and .spraying them white they are in this state. This is 
done by using a force pump, which ejects the two through a nozzle. 
It will be understood that this is much more expensive and less 
satisfactory than a plunge bath. Other agents composed of tar 
oil, carbolic acid, etc., are, on account of their pungency, sometimes 
useful in individual case.s, as in their application for the preven- 
uon of the settling of flies upon animals, in Surra-infected 
districts. As a dip, I do not think they are as good as ameuic. 

The other methods of applying parusite-destroj’ing agents 
are smearing, and pouring oleaginous or saponaceous compounds 
of turpentine, tobacco, etc., on the fleece or skin of animals 
atlected with Scabies, Ticks, etc.” They are applicable only 
where a small number of animals are concerned. They are 
expensive and inefficient where large numbers have to be treated, 
and have been entirclv superseded by dipping. 

The use of a mixture of lime and sulphur has been advocat- 
ed : here great care is rcftuired in the proportions used, for it 
there is an exce.ss of lime, the wool is rendered brittle. The 
proportions used are dO parts of sulphur to 10 of quick-lime 
and 100 of water. Boil the sulphur and lime in 25 gallons of 
water, for two hours, so that there is a complete chemical combin- 
ation of the lime with an excess of sulphur ; then add the 
I'cmainder of the water. Tiie compound is an evil-smelling one : 
it tends to darken the wool and is very troublesome to prepare, 
f'ai'bolic acid is used in a .solution of 2'5 per cent. It is absorb- 
able, easily washed out, shrivels and reddens the wool, and is 
therefore not recommended.’'' 

Tobacco and sulphur in combination are considered good, 
but the mixture is expensive and difficult to prepare. Ihe pro- 
portion is lOlbs. each of tobacco and sulphur and GO gallons of 
water. The tobacco is steeped for 24 hours, then raised to 100 
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C. (212"r.) and allowed to cool for 12 hours, pressed, strained 
and mixed up thoroughly with sulphur, made into a smooth 
paste and then the correct quantity of water gradually 
added and stirred in. The wool is not damaged, but the 
lasting eftect is small, and men sutler considerably from head- 
aches and namsea when applying it; moreover, the quantity ot 
nicotine in tobaccos, grown in different localities, varies su 
greatly that no estimate as to the correct strength can be 
made. 

Coal tar products such as Lysol, Creolin, etc., are not suffi- 
ciently permanent in their effect.s ; they are absorbable, and 
are said to harm the wool. The impure product.s of coal tar 
are efficient for a short time. A mixture of 3 pints each of coal 
tar oil and dead oil to .lO gallons of water, makes a useful dip : 
but it is a filthy mixture, evanescent in its effects and absorbable. 
It would also be expensive in India, a.s would any of the.se 
combustible materials ; and their power of destroying eggs i.s 
very doubtful. 

There has been considerable hesitation as regards the use 
of arsenic, on account of its poisonous properties. If, however, 
reasonable precautions be taken, no poisoning need lie feared. A.s 
already explained, animals must be allowed to stand in the drip- 
ping ya.rd until the fluid ceases to fall from them, and a careful 
disposal should be made of the fini.shed dip. Animals that 
plunge into the bath head first, never take any (|uantity of tlm 
fluid in by the mouth, their instinct prevents that, unless they 
are wilfully pressed into the fluid to the point of suffocation. 
As it is absolutely non-absorbable by means of the skin, it is 
considerably safer than are many of the carbolic and coal tar 
products, or than the so-called non -poisonous dips. 

In the treatment of some exceptionally bad cases of Scabies, 
it has been found neces.sary to scrape and rub the scabs from tin 
skin, and at the same time apply one of the fluid carbolic dip- 
such as Littles, Tusons, etc., and then to submit the animals f< 
the arsenical swim dip. This is a common practice in the 
Argentine, and it saves the two dippings with a 15-days interval 
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which are sometimes necessary for the complete eradication of 
scab. 

Co.NCLfSlONS, 

From the foregoing advocacy of dipping sheep in India, it 
must not be concluded that this procedure is going to induce 
tliese sheep to produce the best wool in the market : such a 
contention would be absurd. No dijiping or treatment will bring 
up the long hairy fleece of an Indian animal to the quality of 
that of a highly bred Merino or Lincoln long wool ; at the same 
time there is no doubt that it would vastl}' imjjrove it, and this 
improvement would be very noticeable in the first year. The 
clip from each sheep will be at least lib. more if the animals 
are not tormented by skin parasites. As a result of the better 
conditions under which they will live, they «ill be iu better health, 
and, to u.se a technical expression, the fleece will have a better ‘‘tip” 
and contain more “yolk.” Tlie result of this would be a rise in price 
of 1 penny per pound, and, iu addition, there would be the extra 
amount of wool. Allowing that the i)rice now realised fur wool 
is 6d. per pound, and each sheep at a shearing averages at the 
lowest e.stimate 3lhs., tlio result of dipping would be an increase 
to 4lhs., and an increased value to 7d. ])er pound. It is a matter 
fur the statistician to work out wliat the gain wouKl he amongst 
the millions of slieep iu India. , 

The cost incurred iu dipping each shee[> would he only .V/,, 
which of course should he deducted from the above. The amount 
e.xpended in the erection of dips would be an investment from 
which interest would he tlerived tuit of the profits accruing. 
The question of improvement t,> tlie wool is, however, not the 
only consideration. There is the better condition of the sheep, 

• ausing it to be a more useful meat producing article and quicker 
in fattening. In my previous article in the Af/ncnliiiraJ Journal 
o/ India,' I pointed out the enormous amount of waste that 
must exist amongst .sheep, owing to their not being cared for 
sutficiently to render their meat suitable for a profitable canning 
or freezing industry’. Again, with regard to the improvement 
to the wool, competition with S. American, Australian and S. 
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African producers cannot be equally entered into, because no 
efforts have as yet been made to breed good wool-producing 
animals. Large sums of money are j'early spent by sheep- 
growers, in the above-named countries, in the purchase of highly 
bred English rams— of stud animals which come of a stock 
that is noted for the high class quality of their fleece. There 
is no reason why India should not compete on equal terms. 
If that is to be done, however, breeders must be induced tu 
import, or to breed by selection, high class wool-bearing animals. 
The Indian sheep is big-framed, and only requires care to 
produce both good mutton and a good cli[) ; thi.s can be done by 
selection in breeding. Much money has been expended on horse- 
breeding, and the result.s are, to say the least, nut very encourag- 
ing; but a proportionately very small amount of the annual 
e.xpenditure that this involves, would suffice to make a veiy 
material difference in the sheep industry, an<l give advantageou.s 
pecuniary results. 

It is satisfactory to note that e.xperiments are being made at 
the Hissar Farm, in sheep-breeding, and that a consignment 
of Merino ratns was obtained reeently from Australia, by the 
Civil Veterinary Department, and distributed in the Lughman 
Valley, Bikanir and Hissar. The dipping experiments cmld bi 
made iti some of the tick-infested areas. These would have to be 
conducted over a somewhat extended district, in order that the 
effect on the distribution of skin parasites may be determined. 
It would be a very good plan to lake a number of villages, and 
arrange for animals being dipjied in certain area.s and not in 
others ; an estimate as to the efficacy and henetit derived, could 
then be arrived at by comparing the one with the other. In nil 
probability, the prices reali.sed by the wool in one district, a- 
compared with those obtained in the other, would be manifest in 
the first year. 

I have already said that tlrere are numerous small difficulties 

connected with the operation, and that it would be advisable to 
have it supervised by some one acquainted with its miiiutia;. ll 
one of the proprietary dips were used, the administration would 
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'be very much easier ; as the simple method of mixing obviates the 
necessity for boiling, etc. For the total destruction of ticks, a dip 
will no more succeed than it will in cau.sing Merino wool to grow 
on an Indian sheep. It will, however, if properly used in tick- 
infe-sted areas, cause a very considerable diminution in the 
number of these pests ; and will, in coiir.se of time, keep them 
within such bounds as to render them practically harmless. 
The stamping out of ringworm, lice, and even scab, should be 
absolute. 

In connection with the prevention <jf “ Red Water,” which is 
.■onveyed by means of ticks, it may be pointed out that, in Aus- 
tralia, not only are the ticks destroyed bv dip[)ing, but immunity 
is given by int'ecting iinimals with a small dose of virulent piro- 
jilasmic blood, before they .are ttikon on to a badly-infected tick 
area. This immunity is produced by inducing a mild attack of 
the disease from which the anim.d recovers. Its power of resist- 
ance is thereby so increased that it is enabled to withstand a very 
large doie ol poison, which the bites ot numerous ticks would 
convej’. This, in conjunction with rigorous dipping regulations, 
has now rendered the country in Northern Queensland habitable 
for stock. The former method is obviously im])ossible in India, 
not onlv for caste lea.sons, but also because the wliule country is 
iidectod with piroplasma. 

It cannot be expected that one year is going to bring about 
a very radieal change i close a[)plicatioii and a thoroughness in 
detail would be iiece.ssary for some time : but I am (piite convinced 
that if an intelligent combination of rlipping and breeding were 
applied to the Indian sheep, the improvement, in a reiy tew years, 
would be such as to repay all the outlay in cajutal, and return a 
fig margin of prolit. 

Ackiiaivled(pncn (^. — I wish to expre.ss iny tlianks to Sir 
Richard Cooper, M.it.c.v.s., and his sons, tor so kindly showing me 
all the latest pattern dipping baths, and tor allowing me to 
reproduce their excellent drawings of these appliances. 

I am greatly obliged to Professor Woodhead for the interest 
ho has shown in tins paper. 
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THE INFLUENCE OF ROOT DEVELOPMENT OX 
THE TILLERINO POWER OF CEREALS. 

Br A. E. PAUR, u.sc., pIi.d., 

Dfpnti/ Dhectoy^ UittUtl /Vcfincts. 


Growers of cereal crops recognize that good soil requires 
a smaller (juantity of seed per acre than poor soil. The thin 
sowing is more than made up for by the young plants “ tillering,” 
or sending out numerous side shoots which develop along with 
the main stem. The general belief is that the e.\tent of the 
tillering is in inverse proportion to the quantity of seed sown or, 
111 other words, leaving out the quality of the soil and seed, the 
amount of space allowed to each plant is the limiting factor. If 
a plant ha.s a large area on which it can draw for its food, it will 
develop more tillers tlian a plant with less space at its disposal 
because it is in a position to absorb more food, and thus to 
ilevelop more energy’. At the same time research of the last 
forty years ha.s shown that, if a certain maximum of space is 
exceeded, undesirable results will follow, because the plant tends 
to continue ita vegetative development when tlie whole of its 
attention is required for the formation of seed. The younger 
tillers are frequently only' partly developed when the seed of the 
elder steins is ripening. An uneven ripening of tlie crop results, 
and often on account of the large quantity ot half ripe, shrivelled 
grain the whole sample is reduced in value. 

The ideal of the farmer is to sow his grain at such a distance 
that a certain amount of tillering will result, but not so much 
to bring in the above mentioned disadvantages. If the 
i-'i'op is not tillering as much as desired, harrowing is usually 
resorted to. 
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It is generaily understood that a plant takes in a large pro- 
portion of its iniiieral food in the early stages of its growth, and 
this is the period when root development is at its height. In 
the second stage of the plant’s life carbon assimilation and con- 
sequent rapid development of the stem and leaves are the out- 
standing features. Root development is not so active. The 
third stage is when the seed is being formed. The roots are 
called upon for supplies of mineral matter, particularly phos- 
phorus, and in cases where the tillering has been very pronounced 
the roots may not be able to supply enough material to properlv 
develop the young seed. 

The above is a rough outline of the data available to 
Demtschinsky when he began the investigations which have 
created .so inueh interest in the agricultural world of Continental 
Europe during the last three years. Ho has carried on a large 
number of c.xperiments to show that, if root dovelopinent is 
stimulated, no disadvantages lollow from extensive tillering. His 
methods have led to sav'ing ot seed and t4j increased ^'ields per 
acre. Ihe investigations were carried on in Ru.ssia, at first with 
winter rye and wheat, and later with spring sown oats and baiiej', 
and from them it is clear that the root development of cereals 
can be increased considerably by — 

(1) transplanting in a particular way ; 

(i) ‘earthing up. 

Transplanting of cereals Is a recognized practice in China, ami 
tins with other intensive mctlmds of agriculture enables the 
country to support an enormous agricultural population.' 
Demtschinsky has attempted to adapt the Chinese method of 
transplantation to European conditions. It Is interesting to follow 
his experiments and recommendations and to watch the°evulution 
of a practical method. 

He dealt hrst of all with rye and winter wheat. The seed 
was sown in nurseries about two weeks before the normal time 


' it may be mentioned that eingle transplanUlion ol .vheat 
ittention in England more than a hundred jcari ag<a 


sce.llings attracted 


sorai 
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for sowing tlie crop, and when the seedlings were three weeks 
old, they were planted out in the field. The field was divided 
into strips 18 centimetres wide, and alternate strip.s were planted. 
Three rows of plants were put out in each strip and the plants 
were 18 centimetres apart in the rows. 

The illustration below makes the matter clear, 


ISiMu. ISf.iu. I'jv.m. l> c.iu. 

At the places where the plants were to he put in, holes were 
made and the young plants in.scrtcd in .such a way that they w ere 
1 ,l — 2 inches dce[)or in the ground than when in the nursery. This 
allowed the lowest nodes to be covered with earth and these 
nodes then develop adventitious roots. By this method Demt- 
schinsky obtained enormous yields on good land, as much as 8,000 
pounds of rye per acre being recorded, and many of the plants 
had tiO— 70 stems all hearing well-developed ears. This method 
Ins since proved protitahlo ainl practicable on some of the small 
Kussian holdings where tlic whole of the work is dane by the 
peasant and his family. In addition to a eonsiderable inerease ii. 
crop there is an initial saving of 75 per cent, of the seed ordinarily 
I' (|uired. 

It was (juite apparent from the first that this method is Use- 
less for dealino with large areas on one rann. JJeiiitschinskv 
therefore began c.xpcriinonts in earthing up drill-sown plants with 
a small plougli. To make this possible, he sowed three lines of 
winter wheat, leaving a distaiiee of 3 inches hetween each 
line. Then a strip was left blank in order to make earthing up 
possible (.sec diagram, p. 76\ The wielth of this strip varied. 
Where a horse was used to draw tlie plough, lU — 11 inches of 
j-pacu was left. Where a hand Planet Junior was used, less 
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space was necessary. Earthing up with the latter gave excellent 
results. 

i I 

Blank for Wheat sown in Blank Sown, 

earthing up. ; three lines. ) 


Twenty to thirty clays after sowing, the plants were earthed 
up to a height of li — 2* at one operation, or still better, two 
earthings up of 1" each were given at an interval of about 20 
days. High outturns were obtained by this system, although 
considerably less than by deep transplantation. 

These results were then comniutiicated to the press and were 
soon in tlie possession of agriculturalists in all parts of Europe. 
A large number of people became interested in the matter and 
eventually several practical ways of arriving at the desired goal 
were devised. The name of Zelietmayer is closely connected ivith 
one of the most important. Instead of .sowing on the flat and 
earthing up, he recommended a ridge and furrow system. A drill, 
with a small ridge plough attachment in front of, and a roller 
attachment behind each seed spout, makes the ridges and furrows, 
sows the Seed and compresses the bottom of the furrows all in one 
operation. When the young plants are about 20 days old, a rol- 
ler with projections on it like the peg drum of a thresher, and 
with a harrow attached behind, i.s drawn over the field and levels 
down the ridges, thus earthing up the young plants in the furrows. 
The roller is necessary to reduce the soil to a fine condition as it 
is essential that only fine soil should be thrown round the young 
plant. Later on another rolling and harrowing are often given, 
or if the ridges have completely disappeared, the young plants 
are sometimes earthed up with a hand Planet Junior. The sys- 
tem above described is popular with many. But where the rain- 
fall is heavy, furrows are not in favour. The crop in such cases 
is sown in the ordinary way about 8" apart and then earthed up. 
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Demtschinsky’s re.sults came before the public in 1908. 
Since then three harve.sts have been gathered, and his system 
with its modifications has stood the test satisfactorily. 
Not only is an increa.sed outturn of grain obtained, but the 
strength of the straw is increased, and crops are less likely to 
iro down. 

O 

It is interesting to notice how close the open furrow system 
of Zehetmayer approximates to the common method of sowing 
wheat in many districts of the United Provinces and the 
Punjab. By means of a special plough with a bamboo attached 
the seed is buried deep in the bottom of a furrow. The ridges 
on each side are not interfered with by roller or harrow. 

Last year I began an experiment with wheat at the Aligarh 
Farm along Dcintschinski lines. Unfortunately an attack of 
white-ants on the plots concerned, prevented any useful results 
being obtained. This year I made some ob.servations on maize 
which are of interest here. Two plots of maize were sown side 
by side. In one the seed was sown on the fiat, in rows two feet 
apart. Later on, the plants were earthed up as is usual in 
maize cultivation. In the other plot the seed was sown at the 
bottom of furrows about five inches deep. The furrows were 
two feet apart. When the plants had reached a height of 15', 
the furrows were tilled up. All through the growing season 
the crop on this plot was much bigger and healthier than on 
the other plot. It suffered le.s.s from drought, showed much 
more root development and ripene<l six days e.arlier. The cobs 
were picked direct from the field and weighed before drying. 
Tlie outturns per acre were as follows f — 

Mdi. S€eri. Ch, 

1. Sown oil tlip flat ... ... •.* 28 37 8 

2. Sown in furrows ... ... ... 47 l-'i 0 

I have attempted only a very brief description of the main 
points involved in Demtschinsky’s teaching. Full information 
can be obtained from his books “Die Vervielfachung und Schers- 
tellung der Krnteertrago" and “Die Ackerbeetkultur, ihre 
Grundlagen, Methoden und neuesten praktischen Ergebnisse," 
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published by Paul Parey, Berlin, 1909 and 1911, respectively. 
An interesting discussion of the subject, from the points of view 
of the practical farmer and of the plant breeder, has taken place 
in the “Deutsche Landwirtschaftliche Presse,” and to this 
paper I am indebted for much of my information. 



GREEN-MAXrRlN'G WITH SAXX 


By ALBKUT Howard, ma., a.ii.cs, f.i.s, 

Inipfii ial Krouomir 


The importance of the monsoon to India U well known and 
it is clearly recognised that the prosperity of tlte country depends 
on the recurrence of tliis annual phenomenon. In tract.s wliere 
the rains are generally .scanty and also in those in which they 
.sometimes fail altogether, exten.'ive protective irrigation .schemes 
have been and are Ireing carried out by Gi'vernment agency. In 
this manner the shortcomim's of the monsoon are greatlv miti- 
oated, and vast regions of India are protected from famine and 
from the partial or entire de.struction of its agricultural popula- 
tion. The irrigation policy laid down in the ileport o/' the Irn- 
'inthiii Contijiis.iioii can he regarded as a recognition ot the 
agricultural fact that in many parts of India water i.s a limiting 
lactor in cntp piaxluction. The writer believes that it is possible 
tor the Agricultural Department to extend this policy and to 
show that the rainfall and irrigation water now available can be 
n<ed to much better advantage, ami I'aii be made to produce 
much larger crops. 

lit the cniiservatioii of --oil moi-ture for the henetit ot crops 
two inethod.s are open to the agriculturist. In the first place, 
the loss of soil water bv evaporation front the surtace cait be 
minimised by various svstciits ol sttrfaco-cnltivation and by tlie 
applicatioit of ntttloltes. In tlto sceoitil place, the moisture- 
holding capacity of the .soil itself can bo increased by the addition 
111 organic matter. The present paper will be coittiited to a 
'Oiisideratimt of the importance of iitcreasing the antount ot 
organic matter in tlie soil hv green-manuring. 
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Among the crops available for green-manuring in India, 
itann {Crotalaria juncea, L.) pos.sesses many advantages. It is 
commonlv a kharif crop and is thus grown at a time when rain- 
fall is available for its growth and also for its subsequent decay 
and incorporation with the soil. S<ina grows very rapidly, 
chokes all weeds and, moreover, does not re<juire any special soil 
preparation. The rapidit}’ of germination aiul the rapid growth 
of the tap root enables the crop to reach the subsoil moisture 
quickl 3 ’ and to survive without difficult)’ a break in the rains. 

The earlier results obtained at Ihrsa with mnn as a green 
manure for tobacco were published two years ago and attracted 
considerable attention. The method lias since been taken up 
widely by planters and cultivators. The further e.xperience 
gained at Pusa with this crop as a preparation for tobacco during 
the last two seasons fully bears out the earlier results. For 
tobacco sanu should be .sown at the break of the rains preferably 
in land which has previously been exposed to the .siin. The fer- 
tility of the .soil is greatly increased by hot weather cultivation 
and, moreover, is in the best condition to absorb all the early 
showers. The seed is sown broadcast at the rate of 30 seers 
per acre and buried to the required depth by a .spring tine 
harrow, after which the soil is levelled liy the sohai/n or hamja. 
A single pair of good cattle with a spring tine harrow will sow 
about 3 acres a day, or more than four times the work accom- 
plished by the country plough. The crop is first rolled and then 
ploughed in with a small Hindustan or other iron plough about 
the middle of July, and left for about three or four weeks to 
decay. Tobacco is planted out about the tbinl week in Septem- 
ber and, it po.ssible, established on the hitlhin rain.s, or, if these 
fail, by means of furrow irrigation. In the plate oppo.sitc two 
tobacco plots are shown, tlie left groen-manureil with semn, the 
right with old tobacco leaves and .stems. The photograph was 
taken on November lOtli, 190!), and both plots were trails 
planted on September 20th. The increased growth of the 
setnn plot is extraordinary, and it is not surprising that thi.s 
cheap manure has been taken up by planters and cultivators on 
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;i scale iii Ilihar. Similar |■(■,sult.s lia\e la-eii oljtaijied at 

I'usa durinj^ the last twu tohacco scasiiiis, aiiil there is every 
icasoli tu helieve that i^reeii iiiaiiuriii^ with sHnn lor tobacco 
ill liiiiar IS HOW lieeoiniiiL; a well-.-stablished |)ractiei*. especially 
oil lands which cannot Iji- treated witli indigo s--, 7/,. 

The (‘X|ieiTiucnt.s with s/(/o! mi toljacco at I’lisa in 1909 
indicated fnithcr that tliere i.-, a time-limit in o|aa.n-manuriiig, 
altci’ which almost in gative results arc to he expected. The 
lir.sL indication ot this tinie iimit was observed m Xoveniber 
I'.Hii) oil a [ilot 'll' toliarco land in tin- Botanical area wliich hail 
boH'ii oreeii-inanui'eil with in the manner indieuied above. 

( )iie eonier ot this plot w as planted out towards the etu,l of 
Sejitember, wliilc the rest was kept for some ex[)erimeutal 
tobaeeos wliich are not U'Ually planted out till the first half of 
N'ovemher. There was tln-refore a dlHereiicc in time between 
the two plantings of nearly seven week.s. An extraordinary 
ditVei'cnce manil'estod iiseit Ijotween the early and late plants. 
Those planted out in yeptenihor grew ra}>idly and produced 
niagniticent (tlaiits. Tho^e pi niicd late l.iehaved as it they had 
hei'ii set out in uninanui oil lainl. The growth was sli.tw, the 
leaves were pale in colour and small in siz'- and had the stunted 
appearance of tohaei’o grown without maiiuic. iho results ot 
I'lUirso were atlected hv the tciii[>erature lactor, hut compared 
with otluu" [ilaiits set out late on manured laud, the late plants 
on the siiiiu plot Were very poor. The ditleivni**' hetween ihi.‘ 
late and earlv plants on the plot could theiatore not he 

accounted for liv the temperature factor. ITie results seem to 
he explicable on the assum|)tiou that a loss ot Uatililv Ivdlows 
gi 1 1 II iiiatuii ilig if the interval between ploughing in and sowing 
Is too long. 

A further ex[ierunent on this sulijecl was made in 1910, 
I'wo plots of tohaeco laud were gi'eeii- manured with .'Oim in the 
ordinary way and a control phu icciaved a moderate dressing 
"t !a[ie cake instead. Bate tohaceo was planteii in both plots in 
tile lirst half of November and the growth was compared, llie 
results of 1909 were again repeated. The plant.s on the .so/i/i 

6 
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plots "I'ew slowlv ;uk 1 iirotliicud small and yellow leaves as beibre, 
while the ciop ou the rape cake plot was exceedingly vigorous. 
In the same yeai’, when the interval between ploughing in .vvoiu 
and planting the tobacco was two months, a inagnificent crop was 
produced. These results appear to indicate the e.xistence of what 
niav be described as a lird-' /hcl'ir in green-manuring with satin, 
and it is po.ssiblc that tlie negative results often obtained are due 
to the existence of this factor. It may be tliat for every crop 
the time-factor will have to bo worked out, and that the interval 
between piloughing in the green-manure and sowing niu.st be 
carefullv regulated. Possibly the amount of cultivation after 
ploughing in the sann i.s also important. 

As to the eause.s underlying the time-factor, in the case of 
tobacco, nothing detinite can be .said. The matter should be 
investigated from the bacteimd'igieal and ebcmieal standpoints. 
It is suggested also in all future g|-een-mannring ox|)eriments in 
India, especially where negativ..- results have been obtained in 
the pa-st, that the time-factor be taken into consideration. 

Another aspect id' greeiMiianuring with santi i.s being 
investigated at Pusa. This relates to the best manner of bury 
iiig the green crop, yiiould the be completely plouglicd 

in, half covered or cut and left on the surface These matters 
principally aff'oet the heavier lands on which the general 
experience is that green manures have less edfect than on open 
sandier soils. 'Possibly a p.irt of the re.''iilt inav be due to 
moisture retention, yandy soils need some moisture-retaining 
substance much more than hcar'icr .sods, Thcrr‘ is, howercr. 
another as[)C(;t of this ipic.stion as far as heavy .soils arc con 
eerned. It is well known that if heavy lands in Ilihar, into 
which santi, has been turned in, ar*' subsc'iueiitlj' inuinlati'd, 
the next crop is exceedmgh' small and poverty-stricken and 
the yield is less than if no green-manure had heen apfdicd. 
Possibly ou heavy lands the sunn should be cut ami left on tic 
.surface to rot and only turned in, .say, a month afterwards 
It IS well known that filae plants ret more i|uickly if Icii 
to wilt for a teiv days before ininiorsion than if placed 
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ill the water at once. It is possible, tlierefore, that sann 
will decay faster if it is cut, and then buried after some days 
ilian if ploughed in at once in a fresh condition. So far, definite 
results on these points have not yet been obtained at Pu.sa, but 
there are indications that on heavy land it may be found best 
to let the sanu crop lie on the surface for a time. It is e.icpected 
that the figures of these experiments will be available for 
publication shortly. 

Enough ha.s been said to show that .such an apparently 
simple operation as the ploughing in of a green-manure crop 
iiivolve.s many considerations, and also indicate.s the need both of 
careful field ex[)eriments accompanied by detailed and accurate 
records, as well as laboratory investigations from the chemical 
ami biological standpoints. It is suggested that, where nega- 
tive results have been obtained in the past, the real cause of 
the want of success may be found in the time-factor having 
liecn overlooktsl or in .sult.seiineiit water-logging of the land. In 
ill such cases the work should he re[)cated. The importance of 
increasing the water-holding capacity and fertility of the soil is 
>0 great in India, and green-manuring is such an easy way ot 
bringing this about, that no [wins should bo s[)ared to find out 
I'Xporimontallv the factors on which success depends. In addi- 
tion to the field e.\[>eriinents it is also desirable that the matter 
should be investigated from the chemical and biological aspects. 
Hest of all would be an exhaustive study ot the subject by an 
investigator who combines within liim.self the tiecessarv agricul- 
imal ex[)erience and insight along with bacteriological and 
cheinical knowledge. It is more than likelv that such an intesti- 
gator would produce results which, instead ot iurnishing a 
scientific explanation of well-known agricultural methods, would 
lead [iractice and so place the whole subject on a higher plane. 



A PROFITABLE TYPE OF COTTON FOR THE 
WESTERN IHSTRICTS OF THE 
EXITED PROVINCES. 

Bv A. E. PAlUi, li.so , I’Ij.d,, 

Deputy Dirtcletr oj Ay > icnUnr^, 

Ahc;.\rh was originally .■^elo' li'il as a suitable (ilaue tbr aij 
E.xperiinent Fann, because it is situated in tin; centre of tlie most 
important cotton gron ing tiaet in tin; I'nited Piuvince.s, ami 
therefore aft'ords facilities for the study of tin; cotton crop, Tim 
six adjoining districts of Etah, Agra, .Muttra, .Vligarh, Bidainb 
shahar and .Meerut grow, norin.dly, about 7,)U,iHiu acj'es of eotton 
each year. .Vll tlie alan’e named districts ha\i’ e.xteiisivc canal 
and well irrigation .systems, and in soasons when the iinins'ion 
rainfall is scanty a.s much as aO per cent, of the cotton area i- 
irrigated to a greater or less i;xtcnt. 

There are two fairlv distinct seasons for sowiin' cotton in 
*■ 

this ti'cict- Some -5/^ <4 the totnl i.s sown hi ,M;i\’ tr ,Iuri' 

on land irrigated iroin canals <ii' walls. Tlic I'uinaindcr \s suwi: 
when the inoiisouu Ijcgiiis. Cotton >own carlv on iirigation e 
usually rciiio\ed in Xnvctnhcr oi' early Dccfinhcr, and iC ran: 
has not recently fallen, the land is irrigaicil tlnni |)liiiglird and . 
Clop of bailey and pea.s sown. (^ocLon stiwn on land not con 
inanded by irrigation reinains on tlie lidd s.nne lime ion-n, 
and no othei cro[) is [>i>s.sii)Ii; till the (oll)\vHig monsoon, ('ott* !, 
usually follows a cold-wcathcr cereal entp. Alter tlic cci'ch; 
crop is harvested, the village cattle uandcT over the fields an i 
w eeds and .stubble aic thus removed. W lien the time ari'i\'< ' 
foi sowing cotton no plantrefu.se i.s to be louinl. After irrigati' 
or rain the cotton seed is sown broadcast and then ploughed i: 
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So effort is made to obtain a fine .sced-bed. In May and June 
hot winds blow continuously, and if several plough ings are given, 

I great loss of moisture i esult.s and another irrigation i.s necessary 
Midure sowing. Wlien the monsoon begin.s, tlie eultivatoi’ 
iiiimcdiately rushes in Ids crops and Ims little time or inclination 
tn pre|)are a tilth. As a result of .sowing broadcast a rather 
ii i egiilar stand of plants is olitained. 

Ten pounds of good seed per acre is the usual ((uantity and 
eiiod cotton land will yield ,s00 pounds of * Kapas per acre. 
Chilton is very freipientlv grown assoei.ited with other crojis. the 
rldef of whii.'h is (< 'oyoii'i.s- Hibiscus cannabinus 

is also commonly seen in cotton fiehls and frujuentlv a creeping 
pulse is also sown. Over tbe whole of this t ract one speeie.s of 
cott'in is cultivateil. namely, ( los.sypimn negleclumf Tod. but four 
liitferent types of this species arc ca'ily noticeabh' in must cotton 
fields, differing in the colour o( the llower and the form of the leaf, 
'file flowers are ' ither yellow or wddte and the leavc.s either deeply 
or slightly dissi.'cti d. The typi's with the .-lightly di-si.’Cted leaves 
ari' not common. They are in't regarded as very pimductive hy 
the cnltivati)!'. Piaotically the w hole of the crop then is compo.sed 
of a mixture of white, and yellow llowaued types with deeply 
'iissected leaves. ( )1 these two types the yellow flowered onepre- 
iloininates, w hite tlowereil being present iti iiu.mtities varying from 
1 -'JO per cetit. of the total. Tlmse twi> types have beeti care- 
lally studied at the .Vlig.ith livperiment Farm. .Vt first lyv careful 
-oli.'ction pure types were obiaiiievl attd the-e were grown side bv 
'I'lo for eonijiarison of outturns. M bite llowered cotton has up 

the presetit tilway- yield<al tnore "Kapas" per aeie than 
.V' llow. The average excess over a period ol'two years lias been 
i •' per cent. 

Ill aiidition to its high yiehl of" Kapas" the white tlowerod 
fvpc has ii high ginning perci'iilagc, violding between o9 aiul 40 per 
' lit. '■ rui,” whereas ordinary vellow llowered cotton yields about 

Kaj*!!'." is M'o.} rntt-'ii, *• Ml.” o < lUfJ 

’ i'cr Affrrrhi/ttr i! ./ftui H>il ,‘f' /o./ .r, -'atniaiv. I'Jll. artfv'U’ i'V Least' aiul I'.trr. 
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33 per cent. The cotton is as a rule slightly better in colour than 
that of the yellow flowered type, but has a somewhat shorter and 
coarser staple. On account of its high ginning percentage the local 
merchants are willing to pay about 10 per cent, more for white 
flowered “ Kapas ” than for the ordinary crop. They are in fact 
quite willing to pay in proportion to its ginning percentage, if a 
considerable quantity is placed at their disposal. They have not 
yet shown any disposition to seriously criticize it on account of 
its coarser staple. Taking all the above points into considers 
tion, it is undoubtedly a much more paying crop than is the 
slightly adulterated 3 ’cllow flowered type which is grown at pres 
ent, and on this account it is being recommended to the cultiva 
tors. 

At the beginning of this .season white flowered cotton seed 
was distributed in small quantities to a large number of village.': 
in the Aligarh district. The crop is now practically over, and 
growers are reporting strongly in its favour. Large indents for 
seed for next year’s sowings are already being received from 
villages which gave it a trial this year. It is hojicd that 
enough seed will be available to sow about 2,500 acres in the 
coming season. An attempt will be made to get a large part of 
this area grown in villages near the farm. The growing croi> will 
then be easily supervised, and a large quantity of pure .seed will 
be obtained for wider distribution in the following year. 



A PRIORI SUGGESTIONS FOR A THEORY OF THE 
INCIDENCE OF INSECT PESTS IN 
AGRICUUTURE 


By a. C. IJOBB.S, h.a,, 

Ansitlaut hifpedvr-ft'^n-xil cf A'jyintHnrf. in Imha. 

When the balance of imtuie is |■U(lely distiubed, an oscil- 
lation is set U[) wbich, when it results in a rapid increase in the 
iiuinbers of an insect at a critical time, may cause the loss of a 
crop. It should bo possible to shew, in a general way, how such 
o.scillations occui' under agricultural conditions and how the 
disturbing (actor can be counteracted. 

The cycle of life on the earth consists, firstly, of the accu- 
mulation of potential energy in the building up of organic matter 
by plant.s through the action of sunlight : and, secondly, in the 
utilisation of this energy by *• animals ■’ tliat feed on plants and 
by other “animals that feed on the first, and .so on. 

Other conditions being favourai)lc, the abundaneg of any 
[iarticular “ animal. ’ an insect lor instance, depends on two 
factors ; — 

1. Thu abundance of its food-supjily. 

‘ 2 . The abundance of tbc " animals ’ that ]uey on it — its 
enemies. 

In order to arrive at any tneory ot cause and ctfect it is 
necessary to work from a simple case, and to assume that any 
complications that may occur in practice, can be superimposed 
without affecting the principle arrived at. Let us take the case 
of an in.sect feeding princi|rally on one important crop and its 
wild relatives, and preyed upon by one species ot parasite which 
lives solely on this particular insect. 
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When the pe.st is multiplying rapidly, we have a largo area of 
its food-crop growing, which may he representeil hy the cm ve A A 
on the diagram, the orilinates drawn Irom the base line veiticalK 
to meet the curve at any date representing tlio amount of food 
provided bv the crop and its wild relatives (oi- the [lest at that date. 

Now, suppo.sing the pest to have reached its condition of 
normal freijuencv- — w hen its number.s, as measured by the amount 
of food consumed, bear a constant relation to the amount of the 


Jan'^ JuIt Dot- Jam’ Ap' JuW Dot! Jam’ Jolt OctT 



0 

O A = Xormal food «iip{rly when the is commit t.'lj lOiiK'tc'l. 

M P — The supply as atleoteJ hy ahnormally mjfavt-utnhh! t irntni-tiinoo-*, r. tj.. hy Kitisf. 
M' P' 13o. I)<». f;ivout.ii»it iMr'uiiriNtanrF'M. 

B' — Tlie damage siipposctl tv he done t»y th** iti a normtil ye.ir - say . of th'- 

full gro't n ctop NA'. 

^’B' =r The damage supposed to i)e done afl' i :i winter of ahntirmnlly lo w tOod supply 
of til" ‘Top. 

N' Ji" ^ Will vary more or less inversely as Ml'. 

food-supply at a time before the crop is eiit, the riceurreuee of tin- 
insect may be represented by the curve 11 R' ; ami, if tin- 
parasite has attained the .same condition of enuilihrium, its 
frequency can be denoted by C C'. 

llie growth of tlie crop now ceases, and the crop is removed, 
leaving only stray plants, and the food -supply is reduced to 
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ihcse and any wild plant.s on which the pest can feed and which 
flow later in the season. The curve will now continue as drawn 
iicyond A', B' and C', the curve B “ la^iiifj ” behind A, and the 
l Urvo C behind B, because the rate of increase of each factor is 
dependent on the absolute magnitude, and not on the rate of 
change of the factor on wliich it depends, continuing for a certain 
time after the magnitude of the factor on which it depends ha.s 
lieoun to decline. 

O 

The result will be that at certain points P, Q. soon after tlie 
(■ro]i has been reniove<l, unle.ss the pest and parasite jiass into a 
I'csting .stage almost at once, the pest will almost entirelv have 
exhausted its food-supply and the [larasite will have reduced 
the post to the |>oint of extinction. 

JPit when such a [mint of great scarcity has been reached 
the occurrence of both insect .ami parasite must become local and 
>poradic, the [lest will not timl all the food-jilants, nor the para- 
sites all the indiviiluals of the [lest. .and the normal ratios of 
fitapu-ncy will be u|)set : in soine [daces there will be food- 
[ilants but no [lest or [larasitc.s : in others, there will be food-plant.s 
and [le.st but no [larasites, and in others .ag.ain, food-plants, pest 
and [larasites in normal or le>s than normal [)ro])ortions. Ihd 
III f'i'K' yz/ nv's I'/Ill lln'fi'hi' y.. vt.S 1,1 lllDlilli'i's 'itltjii'OJhnilO'lidtf tv 
ill!' fiuid-S’ijiph/ or ]’<irasili .< III uoni'n-rs 'b.'-yo'eyj'o'ti.oiote lo ihr 
yic.st, Jii‘rii}isi‘ iiitlf sac/, d is^n'oji'o't t"'iiitr titrrriisr, irifli (t h.H'oUy 
looifi'd noyijfhj of fill’ irniijd t''.‘odf ill the i'ltpid iKidoloit- 

I "hi ,,f (In' host ill tfod i>!ili'i\ laid tin- sfiir 'ofioli o1 thr or 
jidriisile. 

This, tin'll, is the eondilion of allairs at the end ot a ero[i[iing 
season, and we start a new .season with the ['est ('eeurring locally 
slid abnorniallv rare, and the [>ai'asites still more local, and 
ibiiormally rare relative to the numbers ot the [lest. hether 
it any considerable time alter the ero[> is cut both pest and 
parasites [lass into a state of hila'i nation is iniinaterial. 

I'hc deductions so far arrived at can be \eritied or [uoveu 
nieorrect by obtaining statistics of the actual oeeurrenee of the 
msect [tests of important cro[)s. and ot their parasites. 
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If they are true, tlie curves of frequency of the pests and 
their parasites will commonly follow that ot the food sujiply in 
some such manner as is shewn in the diagram, converging rapid- 
ly as the ciop is cut till the frequency of all three factors is 
reduced to the point of sporadic occurrence ; diverging about that 
point and until the next food-crop begins to grow, and converg- 
ing again towards the period of normal occurrence at some point 
in the growing period of the crop. Such oscillations are 
consisteni with all periodic movement, and are, on general 
grounds, exceedingly likely to occur, — the motive power in thi.s 
case being the sudden removal of large areas of the tood supply. 
But the amplitude of these oscillations will depend on the 
relative importance, to the pest concernc<l, of the crop removed, 
compared to that of other planfs on which it can feed. There 
may be relatiiely few' plants on which the pest can feed during 
the time when the crop i.s otf the ground, as in the case of 
iiisect.s feeding e.vclusively on one family of plant.s, members of 
which are commonlj’ grown as crops oidy at one sca.soii, and are 
rare in uncultivated ground, owing to climatic or other reason.s 
Under these cireunistances the occurrence of both pest and 
parasite may become at times exceedingly rare, the food-supply 
being coidined to odd plants that .-urvive until the re.sting 
period, if any, of both pest and parasite arrive.'^. The oscillation 
of the curves of frequency of the pest ami its parasite 
will then be increased, the divergence of the curves after the 
point of sporadic occurrence is reached being relatively' great, 
and in some cases it w ill be so great thai the normal ratio ot 
frequency of the parasite to that of the pest is not reached until 
so late that the croj) is irretrievably damaged by the relatively 
unchecked spread of the pest, as is .sliewii m the middle year of 
the diagram. 

To take an obvious instance, it is possible that the damage- 
periodically done to cotton by bollworm in the Punjab is due to 
the sensitiveness to frost of malvaceou.s [ilants, and to the relativi 
rarity of the cold-weather annuals of thi.s natural order in the 
drier parts. The extended growth of Hollyhocks in sheltered 
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jrarclens, e.ij., of panal bungalows, might accelerate the recrudes- 
cence of the caterpillar and para.site at the end of the cold 
season, and so decrease the “lag” of the latter Hhich tends to 
the destruction of the cotton crop. 

If the theory here suggested holds good, the principle in 
accordance with which agriculturist.s are .sometimes advised to 
combat insect pests by attacking them at their weakest point, is 
a mischievous one, for sucli action would still further aggravate 
the local dispersinii at that time, of the factors concerned. 

From this point of view a study of the conditions favourable 
to such parasites, as lactors of positive economic value, is of 
primary importance, and would reduce the danger attaching to 
the use of the little knowledge we now possess of the causes of 
the periodical devastation wrought In- insect pests. 
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USKAVOCRABLE IXFI.l' KXCE OF (»KASS OX THE (rRoWTH OK FkIIT 

Trees. — (Etwas voiii Eititiii.s.s ilc-.s J{ason.s iiiul eiiio.s uiiiiiin.stioeii 
UiitergruiKles aut'clas AVachstuin van Obstbuninvii). (icisi/nhi'i- 
mer Mitteth.fur/eii aher >ih.<f-uuil < i'trU nbn", XX\'I Jalirg. 
iN'o. 1, 3 figs., pp. 2-5. Wifsba.len. 

Near .Darm.stinlt, ifr. GoFtbe ob.sfrved sfvcr;il trees, 
planted in soil which was very .■iandy on the sui t’ace, that were 
in a bad .state of vegetation. Two (»!' them, which were in a 
meadow, were uprooted, and their root.s were loiind to be veiy 
little developed and .siiperlieial : .some of them were brown in 
colour, and, when out, prc'cnted a reddish bfowtt section. 

A tree ma neighbouring field, of the .same species ami near- 
ly of the same age, wa.s, on the eoiitrarv. in an excellent state of 
vegetation, although the soil was of the same i.atnn,'. It hud, 
however, been tilled, in.stead of being left in grass. 

ill'. ' Goethe thinhs that the niarG d inferiority of fin- 
first tree.s wa.s due to the soil s being oovi-red with grass, and In' 


suggests that the soil round fruit trees should be tilled and 
never allowed to grow. (IJulletin of the Ihneau of A'griciiltural 
Intelligence and of Plant diseases, Ibmie. Hit I, page fjo). 

A previou.s note on this .subject will be foumi on page 373 of 
i ol, \ ot this Journal. Ihcrc is an accumulation of evidence 
that, on light soils, the growtli of gra.ss under fruit trees, especial- 
ly in the case of young trees, i.s verv iiijurious. 


We have l^ecii favoured with u copy -d a speech delivered 
by the Kumar Kajah of Challapalli, at the (,'altle Agricultural 
and Industrial .Show held at Ellore in February I t!)t, from which 
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we ijuote tlie following [ms-saw-s of ocneral interest “ It 
appears to lie true tliat the Tyot reali.se.s much jirofit nowa- 
(lay.s iroiii the pi'iKluce wliich lie raise.s in Ins land owine to the 
prevalence of hiLth [irices. alter ileductina the neces.sary agricul- 
tural expenditure ; hut it is etpially true that he lay.s by very 
little. Under these clrcunistaiices .some additional drain on hi.s 
purse comes in. in the shape ol [lerlormaiiee of a marriage or 
other ceremonial to some memher of the family ; con.struetion 
of a substantial building for his own use or that of his cattle, 
incurring the necessary medical charges if a member falls sick ; 
meeting the expenses ot a ruinous suit, or of s[iending nionev 
for the expenses of cultivation — when .such contingencies arise, he 
is perl'orce driven to the clutches of the sowear or money-lender, 
to meet this extraordinary expenditure liy borrowing at a usuri- 
ous rate ot int'U'c.'t. ranging iioin 12 to .'{6 [ler cent. When once 
a ryot contracts a debt, lioweVi r small it may be. he will be 
postponing re|iayment until he liiids himself heavily involved. 
To free tlm ryot from the thraldom of indelitednoss and of the 
prementioned ev ils, the best I' limdics appear to be the develop- 
ment of Co-operative Credit Societies ; the introduction of the 
Paiichayiti system; the extension of high ideals of life and 
sympathy ; and the creation of mutual trust, cmifidence and 
eonciliation. 

The benevolent Hrit ish ( iovei niiK lit have not been slow, 
fioiii time to time, to feel the respoiisiliility ol’ rendering hel[i. or 
III other words of mit igating the I ■aneful c' ins, i| ienees ol indebted- 
ness .s(j far as it could, for wbieli sever, il I'liaetniviits liave been 
devised. In times of distress and want, the tiovei nmeiit lent 
money on easy terms ot' repayment for the purpose of sinkitig 
'Veils, repairing tanks, and for the genoral expenses ot eultivatioii. 
1 hey had a special .\grieulturists’ Keliet .\et in the Deooan, 
iroiu whieli the ryots did not ilerive much benefit. Ihero used 
to be a Csury Law at the fiegiiiiimg of the last century to 
tiroteef them from a high rate of interest, but it was repealed 
as its application did not bring any relief to the [leasaiit, as 
the nioney-Luider employed all sorts ol stratagems to dcloat 
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the puipo-ses ot’ the Act. All tlie.se eftorts having ended in 
failure, the Government of Madr.as appointed, in 1892, Sir 
Frederick Kicholsoii, to make a tour in foreign countries, with 
a view to see how they solved this |)roblem and to suggest some 
scheme fit to be introduced into this country. On his pre- 
sentation of a scheme and after much corre.spondence, the Act X 
of 1904, the Co-operative Credit Societies Act, was passed. 
Since then the popularity of the measure i.s be.st seen in the 
annual increase of societie.s, and in the amount of capital 
invested therein, as noticed from the reports of the liegistrar 
published year after year, ami from the highly interesting one 
for the last year, published only recently by the talented and 
painstaking Registrar, Diwan Bahadur R. Ramachandrarau 
From the following figures for the whole of India, we .«ee how the 
movement as a whole is making .-steady progres.s, and how full of 
promise they are for the future development of the scheme. 
The number of societies rose from 1,;)00 in 190.'^ to 2.0 )0 in 1909. 
and to !i,a00 in 1910. The number of members rose from 
189,000 to 2;50,000, the CH[)ital from Rs, NO lakhs to R.s. 124 
lakhs, and the depo.sits from members from Rs. 10 lakhs to Hs. 2.) 

lakhs 

"The rjueslion of financing these co-operative societies next 
claims our deepest thought and attention, as it is attended 
with some difficulty, though not unsurimmntable. .-Vs we all 
know, most of the members that may likely join these .societic'- 
are men of limited means, and con.sfcciucntly will not be abb 
to raise the necessary funds by their own cultivations. The 
local money-lender will naturally view these concerns with a 
step-mothei 1\ affection as they come in the wav of his amassing 
large fortunes by a usurious rate of interest, until a time comes 
when he finds liimself surrounded hy a keen comjietition, by 
virtue of which he mu.st reduce his rate of interest, and throw 
in his lot with the many. And, therefore, it is an acknowledged 
thing that, in the initial .stages of operation of these .societies, 
they will have to Iiave recourse to outside help in the form 
of loans from, or deposits by, non-members like tlie nhilanthronic 



NOTKS. 


95 


millionaire or tlie benevolent rich zeiniinlar, or from any banking 
institution. In thus going in for outside individual help for the 
needful funds of the .societ}', it secins that the efforts would not 
always be met with succes.s, as the individual capitalist or the 
banking institution feels shy of adfancing lai'ge sums to the 
.societies whose financial staldlity is not assured to them. To 
provide for a ready means of financing them, a valuable sugges- 
tion, from a worthy (|uarter, has been thrown out in the shape 
of instituting a Cenhal Bank with a large capital, outlay under 
a .sharing and dividend .system. In. my humble (jpinion, this 
institution, though it might work beneficially in the beginning, 
may in the long run, develop into a regular banking business 
with purely pecuniary considerations of turning out large 
dividends. W hen this stage has been reached, it cannot but work 
hardly upon the poor co-operative societies. The best way of 
supplying funds to them is to institute Joint Stock Com[)anies 
with a limited liability, to lend money solely to them, in every 
district, (jr in a central place for two or three districts put 
together, a.s the case may be. In this connection the memorable 
words of Sir K. Scshadrl Iyer, uttered in his speech to the 
members of the Mysore Ikcpresontative As.sembly in 1S94, are 
worthy to be (|Uutcd. ‘ (.)n the one hand, says Sir Seshadri 
Iyer, ‘ wo have large acimmulatious of amassed capital in the 
country, as tcvidcncod by the halaiices in the I’resideiiey and 
other Exchange Banks, the refusal of the former to receive any 
private dejiosits except a>'. current ones carrying no interest, and 
the high premium which the (fovermucut of India 9.*. jier cent, 
sticurities command. On the other hand, wc have the agri- 
culturist sutfering from inability t > raise the funds rot|uired for 
Ills hiitii'i fiili’ pur[K)sc.s except at usurious rates ot interest. 

How to bridge over the wide gulf that thus 

s'‘[)aratos capital from want, is one of the most important 
[H'ohloms of the day in this country. Thus wc see the most 
important problem that presents itselt to us tor solution, 
is how to bridge over the gulf that separates capital from 
want, or in less ambitious language through what means or 
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vehicles are \\ e to bring about a line of coininunication between 
the ani issecl wealth of the eouiitiy and the abject poverty. 
I am sure vou will all agree with me it I .say that the (he 
operative Banks or Credit Societies may servo as the duel 
vehicles for eslablisliing a line of eommunieatioii, it they ait 
well conslitiited. and orgaiii.sed on a working liasi.s. To tlit 
monev-lender and the rich zemindar, they torni tlie best souret 
of investment, a.s the momtv invested is well .secured by tin 
combined, as well as the individual liability of the members ot 
the .siicieties : and to the laller it is a matter of two-fold aiBaii- 
rage : for beside.s replenishing his eolTers with llie intere.st on thf 
money invested, hi‘ will h.tve a substantial, solvent, amt seif 
satisfied [leasantry insteail of .-i poverty-stricken, famished, ami 
discoiitentetl one " 


WflH THE I'En.MIssloN of THF Al THoR AND I HE I^Koi'i: I ETOli' 
OK THE Planters' CititoNui.E, Ba.nuai.ore, wa- print the t’ollouing 
pa.s.sage.s from an inte resting lecture mi Fungi, deli\'ered bv 
IMr. 3 FcKae. .'Mycologist to the Mailras (iovernmeiit. before 
the United Planters’ Association of Soutliern India, and printed 
in the Planters' Clirmiicle of the I’ml .'SejUemlier lltl I. 

“ A fungus is a plant. ,Vs you know, a plant may eonsisl 
ot a .single small cell or ol several cells. J pe plants with w liiel 
we are tamiliar are made up of a great matiy cells gi oupee. 
together 111 various ways, 'llu can lie seen ipiite well with tli* 
aid ol alow [lOWcr imcroseepe. 1 In so cel]..- i-ontain tlie ll^■mg 
matter of the plant called | roto[ lasm. Creeii p'luits ha\e. 
in addition, a green colouring malter e.mhedded in tio-ir living 
sub.stance. This colouring nialtei' aet.s as a soil of screen to 
absorb the rarliant energy of the smi’.s ravs. This enables tin 
protoplasm to t.ake the sim[j|e inorgani<‘ sul.istanees, like nitrate.' 
and pho.sp}iati'.s wlucii the plant has ab.sorbed Iroiii tln.i sod 
through its roijts, and like ox3’gen ami carhonie-aeid gas whiei 
it has taken iii from the air tlirough its hreatliing pores, ami to 
manufacture trom tliem coiiililcx chemical sulestaiices, like .suinii,' 
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and starclies. Then tlie [dant uses these sugars and starches for 
its further growtli and development. 

“ A fungus also requires lhe.se coin|)lex eheinical substances 
lo enable it to grow and devehrp. Jtut a fungus has no green 
colouring matter iii its cells like the higher plant. It cannot 
make its food for itself, from simple inorgatiic substance.s in the 
soil and air. It has to get its food alr eady manufactured. The 
only things that cai'i uiaHufaeture their own food supply from the 
>iinple ejmstituents <d' tin; .soil and air are green plants. The 
obvious thpig for a lutigus to do, then, is to use the matter 
emrtained in the bodies of green plants, after they arc dead. 
The bodies of aniimds, which are really dependent on green 
jilants for their tooil-su[)ply, i.s a second po.ssible source of food 
for fungi. Asa tnafter rtf fact, fungi utilise the bodie.s of both' 
plants and anintals. Those that feed "U dead bodies we call 
-apritphyte.s, They rtre, as :> rule, benetieial, in that they help to 
(lis[iose of these dead bralies. ami in this way act a.s .scavengers'; 
liut they uray I'au.sc .some amtoyant.-e and btss ; when, i'or example, 
they oeeur, as moulds, riu storr'tl grain rtr etUahlos like cheese and 
fruits. Such fungi, however, it is eti.sy tuough to keep in check, 
Hut, not coirteiit w ith usiirg rleatl plants and animals a.s a source 
of food, .some f'uiigi ha\r; li.-ariior| how tir inviido the tissues of 
li\ ing plairts ;iiul ttiiimals, ami to extract frtod from their living 
et'll, Snell I'ungi we .call para^itr s. They are jtr.ejudicial ; 
e.--pccially a.s they attack ami kill [ilants that are of economic 
valui' to us. Theis' is .an intermediate class of fungi which can 
attack some living plant.s. or. if necessary, can live on dead 
vcgt.'lahle matter. These lo.iv he called ‘ possible [tanrsites. 
Such fungi are .among the most rlitlicult to deal with, when they 
assume the parasite habit and get a grtod hold of a crop, because, 
when they have killed their hi>.st idaiit. they are able to go on 
living ;ind tr) produce furtfier stages of devrdopmeut on the dead 
bodie.s of their host. 

“ A few of the simpler pi'iihlonis fungi htive h;td to solve in 
assuming the ]>ara.sitie habit are (1) how to get inside the body of 
the plant : (-J) how to get inside the cells of the jtlant where the 
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food is made and stored ; and (•’>) how to get their ii\rn re[)rodne- 
tive parts (or .spores) distributed. 

'■ Jjet us take the fir.st irrohlein, namely, how to get inside the 
body of the plant. You all know that fungi jiroduee spui'cs, or 
germs, that are blown on to green |i]ant.s or that reaeh them in 
some other way, as on the bodies of insects that llv from plant to 
plant, or on the im])lemcnts used in cultivation, Ia‘t us start 
then with a spore. In its simplest form it i.' .a single cell. It 
mav, however, consist of .. 3, 1. 10. or more cells united together. 
It mav be a tliin-wallcd spore that re(|uires a longer or shorter 
period of rest before it begins ti> grow. The diversity of form 
and adaptation of .sixires is great, ami is an interesting subject, to 
wliich we must not, liowovcr, digress. A spore gets on to the 
outside of a [dant. In suitable comlitions ot’ warmth ami 
mni,sture it germitiates, be,, from a p.art of its suifaee it semis 
forth a thin tube called a germ tnbe. and into this tube the proto- 
plasm nr living suhstatice I'asses, Tlie tiih.' grows nti ilm out- 
side of the [ilatit.s ami gets inside the Itodv ot the plant eitln-r 
through tlu' l.ireathing pores, wliieh are natural i'petiing>, or it 
hores through the outer eoveritig of the plant Iw pioditciiig n 
ferment at its tip which <ii'.so|ve.s tlm e ll walb, .Vow it is insi.l.’ 
the plant s l.mdy, and it Ints still to deeaie li.iw it is going to e,.t 
inside the Cells, in order to get at the looil-matei lal o|' the host- 
plant. Sinne fungi go straiglit .diead in a Inisim s.--hke u av. At 
the tips of their fine tuhi.-s tln-y prialm-e a t•■rlm■nl w hieli lli^-^olve, 
the cell-wall.s and allows the tubes to enter tic (.-ells and get at 
the food-material. 'Ihey may bori- ileir wav out in the same 
way as they got in, ami tlmii bore into tin- adj (cent ee|ls. Oile r 

fungi are more delicate in their melimd. The mlm. om-e inside 

tlie body of the plant grow ami hratich in the .^p.-o-i s heiw, ,>n llie 
cells, whore there is plenty of air. l-'n>m parts of the snrfaee 
of their bram-hcs a lerinent is secreted which ilissolvcs the cell 
wall, and the til, e tulies gniw into the cell and act as suckeis, to 
absorb tlie food insidi' the cf-ll of the host plant. Other fungi, 
again, .simply [dace their tnhes in i-lij.se contact with the cells of' 
their host-plants, and absorb food through the ec||-w;dl, without 
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:i<'tuall\' jJi'iii'ti'atiiiLJ tlic culls. Om- Ljntup of I'un^i, the iiiildow.s, 
ii ivi) ilu'culud not ti) inside the Ijudy (.'f lliu lio.st-plaiit at all. 
Thuv I'uinaiii on tin; suifauu and .sini[)ly .send .suckei'.s into the 
ells below. Xow that, the (’nin^iis has auces.s to a plentiful 
>iip[ily of food, it duvidops rapirlly, .and its prusenuu u.sually cau.ses 
niodiliu.ition in yiowth or struuturu of the ho.st-plant. 
Sueh ehanous are neot divi-r.-.-, varying, from minute modi- 
liu.itions id' a siiiyle i-ell. or id a small ofou]) of cells, to tho.se 
changes, uhic-h giee rise to ixlativuly large def.jrmities, such as 
clulii'iiiit of eahliage, poi.dtet Jihinis and ealikers. 

As a laile, tlie fmiui wit h which we are familiar in our 
L'Ci.nomic plants gradually ramify through thi- cells of the whole 
Ijliiut, Not only is there a drain of food-inat' i ial from the host- 
plant, hut tile fungus aetiv.-ly kills tlie i-ells into which it grows, 
nr into which it s"nds su.-kur'. and nhimati-ly cau.se.s the death td' 
its host, 1 runee a fungus has f make pro\ isi,.in for tlio eon- 
tinuance of its speelc^ ,aft' f lie- death of its host |iiaut. Thi.s it 
does hy proilu.-iiig spoi-,.*. It wouM ohvioU'ly he an advantage 
to piodne.' tlm spot', s in tie' aitside o! tie: plaiit, for they could 
til' ll he mol'.,' readilv iti'trii'Ui' 'I to other plants, than to produce 
tli'.'iii within tin- pi. ml, f 'l' tie n tia'V W'.uld have t'> wait till the 
plant decaved and di'ini'-grot.-d i"'l'ire tle-y cu.d he released. 
I' H'l',;! have di'CoVel' 'I thi'. ainl II' a rule they d'l JH'eJuCe the 
'P'l'es oil the sui'l’ac'. ' oi tlcir ho't ■plant-. Ihis is the stage 
win 11 the fuii'gns usually tii'-i h e-.m'- \i'ii'!-.' t" me casual 
'(bs- i'Vei'. d'ins IS not, h' o\'i. \ (.'f. tin- lii'st stage 1 m iuiigu.s has 
I ' ll inside the pi. 111! (or dav-. w. '-k- or rVeii ne nth-, doing its 
a I'k 111 a silent wav. It his li.'.-n d. -troving and leeding on the 
ii"U. s of th'' [ihiiit. ri'-Uing otV the fruit hod.i, - .d'a fungu.s will 
tc! d''strov It. I’. "pie ofi' ii .ask me why it is, that when they 
pa k elf fungus ' ruit I'odn's whi-m ver tie y appear, the jdant 
'll tacked n''\ or -ei Ills t ■' get anv h.ii.r. .liny do not realise 
liial li'uil piodiiclion is a late st.ig.' m the lite o! a tiiiigus, and 
til It the h'lst plant is full of the t'ungiis even though, it is not 
' i-ily seen. Krnil-hodie- of I'uiigi vary. Some limgi send out 
'Single threads, or little groujis ol threads, to the suilaeo and they 
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either pass out throiigli the breathing pores, or they boro out. 
Then they produce spores at tlieir ends. I'sually, liowevtr, 
some provision is made for the protection ot spore.s wliile tliey 
are developing, by many threads growing togetlier to torm some 
sort of a fruit-body, Fruit-bodies are of the most varied descrip 
tions. You are all familiar with the mu.shroom, which is the 
fruit of a fungus which grows umlerground on decaying leaves, 
twigs and roots ; and with a bracket fungu.s such as fmnes on 
rubber, which is the fruit of a fungus which lives inside the tree, 
gradually destroying and absorbing the tree’.s tissues, till it ha-- 
gained strength and vigour enough to prwluce fruits. Fruit 
bodies of fungi are diversilied to the most wonderful extent, 
and it is by this feature, together with the form of the spore, that 
the individual .species of I'ungi are recognised. The number ot' 
spores produced by an individual is usually great. It has been 
calculated that a single mushroom diseliuigcil 000,000 

spores ill two day.?, or about 40.000,0uo [ler hour, and tliat a 
single parasitic bracket fungus, a s[)eeie.s of yom,’,<, [irodueed 
about 11,000,000.000 spores, and this was only one of a group nl 
about ten on the same tree. Such numbers are incoiiceivahly 
large. Since it may ho assumed that the number of fruit-bodie.s 
of any given species remains fairly constant from year to year, 
except in times of epidemic, tliese give us an idea of how many 
of the spores die and how few, in nature, ever iiiid a .suitable placi' 
for succes.sful development. 

“To the planter and the mycologist parasites are, [lerhaps, 
the most interesting of fungi. Tlie planter wants to know how 
to keep them otl the plants he cultivate.s ; the mycologist waiiF 
to find how they have solved tlie vari(ju.s [irobiems presented to 
them in their adaptation to the [larasitie life. Fortunately, tin- 
two interests harmom.se, loi-, in tracing out the lite-hi.story of 
a parasitic f-jiigus, one is able to spot the weak point in develop 
ment, at which it is most susceptible to outside influeiiee, and to 
direct the attack at the proper time and place. It is here that 
the labours of a trained mycologist are of value to planters. 
Investigation of the life-history ol [)ara.sitic fungi is a specialised 
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study. They are small orgaiiisms and require continued use of 
the inicroscojie. A \vell-ci|ui[)[)ed lahoratory is also neces.sary 
till- the |iru[jarati(iii of media ami means ftr the isolation and 
study of artificial culture.s, and for the .study of the relationship 
III tunous and ho.st. Thi.s work ha.s hecume more and more 
iiiq)ortant in I'ceent years. 

“There i.s available, at the present time, a considerable 
.Liiiount of information about the disea.se.s (d' Southern India, 
ehielly in writino.s of olHeer.s in Ceylon and the Malay Peninsula. 
Much, however, .still remains to be dune in Southern India on these 
vi iy disoase.s. In addition to their lifediistorie.s. we want to 
know a oreal deal more about their .sea.sonal occurrence, of how 
they are inthienecil by tlie various changes of elimate and rainfall 
that occur from place to place and from year to year. Besides 
tlie.se, there are quite a number of disea.sces of not inconsiderable 
iniportance about which we know nothin^ at all. The tield for 
iiivestioation by a mycologisi is a wiile and interesting one, 
ainl his studies, riesulting in the discovery of ollicient inean.s for 
reducing the damage done by parasitic fungi, will be of much 
[ii'otit to planters, 

j I'lii' Mti'M • ! iti tlf /‘/ ' '• •>' lias bc-fii tliaiigieJ 

!i' le M tin- it-pii Ki ir-'ic] 

Note os ,\ MfstAun (lit. Pur.'s skkn in .Tk.ssore Distkut. — 
llurlng a tour in .le.-sorc di.-tiicl in the cold weather of IfMO 11, 
llie writer came across several oKl oil presses. ( bte such was 
s.-eii at work, and pi.-rhaps .i not,' on its work mav not be without 
interest, espeeiallv as tiiiaiieially it .sicms to be very sucees.slul. 
Ih,'|iress I .■«aw beloii,.is to Mr. H. V. MeLroilut Koteehamipur. 
Jessore. and be vei v kiiidlv oa'c me a tew notes and figures- It 
had only he<’ii woikuig (or the pr,'vioUs ti imuuhs ami before that 
bad iieeii Iving idl,' since 1 s;)S. 

The press is verv ol>l and of a clumsy ['utleni and bears no 
maker's name on it. Th,'iv are TJ I'l'itsliers in hue, and each 
'■rusher consists of a hr'ivy iron p,‘stle resting r.i an iron mortar 
m which the seel is jrlaeed The mortar is caused to revolve 
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and the .■ind ].-> criislicd by the welglit <d' the pe.'^tle. '1 here i 
all iron seraper, whieh if? slatii'iiary, which ie>ts in the iiuatai ii 
sueli a wav as to stir U[> tlie seed as the iiiul tar reMd\ es : attaehi c 
to tlie lower part of tlie niortar is a reseiroir into wldeli tlie <fi 
falls. A hole in the side of the rescrxoir allows the oil to iseajn 
iuul it falls on to an iron plate li.xed below, dhis [date has a 
s[)out on it, ami the oil is run rdf into buekets The edl is strained 
into big metal ilriinis, and tdlowed to stand. In 3 — 4 days tie 
oil is (juite clear and is [loiired idl Iroiii the .-ediiiK lit. 'J In 
sediment is again [daeed in tlie mortar, generally being addi d to 
iniistarrl seetl w hen the erU'liing [iroeess is half dome Dniine 
the eriishing judeess a \ ery strong nni'tard oil smell perr adi ■ 
tlie air. A long shall is eonneeltrl to all the I [iiessi s fy 
cogged gearing. :uul the sliaft is hell di i\ t ii. the [mw er being 
de'elojied by a steam tiigine. 

Coji'i.iJtli/ o/ //■■ /'/■'.??■■- Tile Id presses between lln'la 

enisli about Is niauiids of sgihs. pei- day of Id li' iirs. Ivaeh 
pre.ss takes a charge ed' 7l seei' ami I.', li"Ui' i- reipiired to eoni- 
[ilete one erushiiig. 

1 !(,'?'./ Iij < hL — Aeeoi'diiig to the graih of Intlstalil. the vie Id o;' 
oil per inauiid ed' .seed elU'lieel i' Id Id see-rs : la.i- .dj pel 

cent. 

Kazli seeel rtives I'roin |g — Idsitis and hiowii and yellow 
seed give 13-',--l.'».seois per niatind, tin m llow gieing the liiglmsi 
yield of ‘all. 

Aoe./.s <■/ .S-' // ye. V... .f .Till ' e kinds of Seed al e Use d for 

pressing in the factory . 

1. W bite or yellow . Tlii> i.s inij'oi ted lioin lb liar, ('awii[>oi' 
<iiid Delhi, there lieing verv little grown loeallw ( 'aw'ii|ioii and 
Idfellii IS tlie best .seed, tlie- i'mi|.ili se i| I m ing i-onsidi i < d tin lu st 
(j1 all. Deliar Si ( d Is .sinaih-r than tin- >' i d li oni tin so two pl.ni s 

d. Drown, 'Ilm alnoo mmaik' on the wliite and yellow 
seed hold good for tlii.s also. 

3. Kazli. J Ins IS a siiniil-gr.ininil lirown sood and is grow n 
in Purneab, Xadia, .le.s.sorn. Midi ajiore ami Jb-har. Mostly tin 
.seed grown loctdly i.s used lor ertishiiig, hut it is im[iorti‘d lioin 
Purneali if the [uice is favourable. 
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Itm is iiul jMe.'seil lor oil ;i.s tliu jfraiii ir, haicl hihI it, gives a 
luW yield. 

Mm l.'iit 1 ( 1 / ihc Vid'lni is. 07//.— .'i 111,- i.s .-old at Ks. 10-8 0 to 
Ji-. 17 -0 0 Jiei iiiauiid ol and i.- all di-[iii-ed of loeallv. It i.s 

u-ed tel' cookniL; .nnl ikuinmatiiig, and al-ti lor anointing the bod\’. 

-1 his letehe- ii'oin lh‘. I • I il-n to Jls. 2--J.0 per liiaund 
111 s’Jlh.s., and I.s all sold in the lieiglihourliorjd. It is used tor 
hiding rows and al-o for manuring. A.s a manure it i.s e.-pee-ially 
liked lor the hi-lel sine svhieh i.s gloss n largely throughout 
• ks.-ore. A large amount oj mu-laid eake is imported I’roin 
('ak'Ulta for eattle'-food. and a small proportion ol this, perhaps 
|i.i per cent., is u-ed a- a manure for the hete! vine, and also fur 
niarkel galsleli elo|is oei.-a-ionally. 
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We can only coneliule that at tlie juice at wliicli tliis cake 
is sold. Ke. 1-14-0 tolls. -J-il-O a mauiiil, it i.s very <.;ood value 
both as a cattle food and as a iiiaiuire. -(II. E. Aiiiiett.) 

■* » 

Cane Crl'-shino bv IWkr in rDL'.M.vLi’Ei' Talii.>. Coi.mba 
TORE District. — The Coininittee. ajijiointed at the Agi'ieiiltural 
Conference held at Cawnjiore in February 1007. to rraiiiean out- 
line of the general schonie for the iinjiroveiiieiit of the Sugar- 
cane Industi'v in India, in reconinieiuliiig the introduetion of the 
small power factory system, suggested the trial of a small jiower 
factorv as an exjieriment. ai a suit.-ible Sugar ICxjierimental 
Station but the jirojio.^al does not ajijiear to have ad\ancod 
any further. In the Amravati Valley of Coimbatore Districl. 
M. K. Ry.. Kaniyur Krishna Iyer Avl. has been cultivating 
about 5o acro.s of ciine every \ ear. ami having eN|)erieiieed eoij- 
siderable dilHoiilties in crushing his crop with the ordinary small 
iron mills di-iven hy eattle. he invested in a sic, -lU} engine of |o 
H.P. and a [lower three rollei' mill I s' x I ■J’’ (Plate \') to 
crush his cro so tloiiig he li.is hei-n able to dis[)en.'e w ith 

about 32 pair.s of cattle and .s ordimary mills. It would thus 
appear that the small power faetory svstem i ecommeiided hv 
the Board ha.s already been in Use ill thi.-' jiart of tb ' country, 
but in.steatl ot obtaining siigai directly from the juice, jaggeiw’ i- 
made in the ordinary way, ami thi.- ha.- been f,.uml \orv jirolit.able 
The writer's reiiort on a tour made in this loealitv' mav he oi 
interest : — 

Mr. Krishna Iyer is the riehest iamlloid in iln se parts, ami 
he cultivates himself about 2.j0 acres of wi t i and dry lands in 
Kohenium and Kom.diMgam. two adjoining \illagis in tin 
Amravati \ alley of Lilttmaljiet 'lalmj. Ileie earn.' eullivalion i- 
of very recent inti’oductioii, and some -JO v.us back, there was le- 
cane cultivatnin worth the- name, vet there are over got) acres 

’ I’ani, 17 mI liiij Cr.NJMKtlo.'- R. ]. .rt 

-i- Wet laii-U :ir- l,y in it;,.ri , ai, I .ai,],.., I |..r,,v« .:,l - - 

montiis in snirio-iit ..imniiiy l.i a (ir-,|, aa,.i,i|. I--,., i-.,,.;,,- ] ,, 

:ai](, Ihis niiiU be !uji|.kninifeil In v.tin. 



PLATE V 






PLATE VI. 




INUl R?3. 


105 


iiow lu this villiigo. ^fost of tile ryots arc siiikiiio wells in tlicir 
wi't lauds at a cost of Ks, i!00 Icj Its. to siippleiucut the 
eliaimel and tank inioation and canes. The area i.s very 

rapidly increasino, and all the- oreiJit is due- to the orandl'ather 
<,(■ thisoentlenian, who introduced cane culiivation into the village, 
it not into the Aniravati \ alley. In a single rillage of Btidi- 
natliani there are inore than I’.lJuO aere.^ under cane, and the siinde 

C* 

Talini of Udunialpel eonti ihute.s nearly a third of the total cane 
area in the district. 

The chiet variety cullivaled is Puvaii, though N'cllai i.s also 
liiinid to some extent. Stray plants of Red. Xainain and Buthan 
eaues are' also iouinl here ami there. Here the pans are bh feet 
ill dianielcr. and are made of very thin .sheet iron, costing only 
Bs. 14 to Iheach, LIn.sy are largely made at 1 fharanipuram 
and I (lunialpet. Xo extra fuel is recpiired fur boiling the juice, 
as the trash and im gas> are I'ound iptite sutlieieiit. TTie jaggery 
1.' made into hig eylindrieal nmiilds weighing (i.’i to 7b lbs. 
each (Plate \'l). and exported to the Bombay Piesideiiey. 
llujerati merehaiits fiami ll"mh,ay and .Vliniedaliad enter into 
iMiitracts with the ryots, and pay advances. There is no demand 
ter small I'uhes as .are made at ( 'oinihatoie. Hok-s are' dug in 
the ground, a gminv "i thiek jicee ot el"th is spu'ead inside, and 
the semi solid lioili'd m.i's (li"m the receiving pan usually a 
Wooden hoal) is pouri d into them t" harden. The next day the 

II oiiids are taken oul of the Inhes. Xo ._;reat care is taken to 
I' move the seum and improve tin- uuaiilv a very small ijuantity 
ol liiiii’ is added afier the iniv iregiiis to hoii. A pan is ready 

III iwo hours, and I'l to 7 pans ..re taken :iem i'. a m. to 7 oi s r.M. 
I'.acli pan rerel\es a charge of ahout iniO ',!>> ol juice fiom which 
■■ o to liM) jos, of j.iggi'rv is ohtriiud. T wo hoilings geiiciallv 
make (hre e moulds. 

Mr. Krisliii i Iver i-nltivatcs ahout .'m acres o| cane every 
'ell. and the chief varietv is h./'o/. The crushing is done hv 
i power mill with horizontal rollers, as aluady staled. The 
'ii'aiii engine eosi him .ahout Ps. .i.otHI and the mill ps. l,,mo 
He w orks ,s Imiii s a dav. and this gives him suflieieiil juice to 
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keep ti to 7 p.'uis constantly all tlirough the ilay ( (> a.m. i,, 

S I’.m ). He cnisln's about hall an aeie a day. and it laki's him 
to o.r nioliths to finish hU ero[i ol' iO aeies. Heloie he in.stall'*! 
the engine, lie was usiiio a nuinher of iron inill^ dri\tm hy eatli . 
as noted above, and he has now ellected a eoiisideralile sa\ii^ 
bv crushing his canes by power. After s<ei'io this, .Mr, \' : 
kata Xlishna Iyer of' the same Mll.igi' and Tiriipati .Vaidll < : 
Hodi[iatti have gone in for power mills, and they are now ei nshii j 
their eancs with the oil engines lln-y have already got lor liltii g 
water. .Apart from eni.shing the earn s u ith a [lower mill, theo 
is no other ditf'ereneo in the method of' Jaggery niakiiig. 'I'l.^ 
juice is hoiletl in o[)cn [laiis as the iither ryots <.lo. ][|. sent oi, 

ufhis melt for training' to Mnrailah.-ul in the Hadi s pi-oia 
sugar liiakilig, but he gave up the idea as he foiiml jaggeii 
making more ptofitahle under the local eoi.ditleilis. lie has g. • 
.six tirelilaee.s arranged as in tie iliaglam ([e lo7), 

.A general view of tli. engine sled .md tin,' boiling' pla , 
is taken in ll’kiteN'lIl and "i' tl,,. boihng [.hiee s. pai.Ueh- i: 
(Plate He- has six iirejiiair-. wiihoie- fireman to eae;, 

Tlie write-r has adviseal him to ariaiig'- tle in in tie- form of 
hattery uVe-r a eoinm n tuinaee a' shown in J'lat' 1 .\ 

taken of a model made on the ( •■lara! Failii lli l,,o 

caiiglit the icle-a and promi-' d to eoi.st i mn om-. d’he iuiee- iii.i',' 

lie [)Ut into ilie io[i pan and gi.oiii.aiiy e.induet,il to the low., 
one.s hy means of tap'. Tle ie ale tuo i .iii' at the lowi .'i |. \ > 
(lil'CCtly over tile lire [lit u hei e jaggi, i \ m made. ( I.iiilie.ii. 
is made in the til si pal. s and a bell th-- loti,.|ii [mus aie na.,' 
they can he removed m tmii. and iij'lae.d alter jouiiiign 
contents into i ecu\ ing ['an.' iwo.ibn loal's .'oth.it li.eiii, .. 
coiuiliuotisiy kept uij. 

He origiiiahy had no other \w.’ k lor fl.e engiiio dining li 
remaining pail of the year. lie has now got.aiiei- hiillei ai : 
a lile-makmg maehme. to jiiovule work b-i the i iigim afli i t: 
cane season. He eiilln ales eaia s <,)dv in ll.e .lih seii'on (.!ii\ 
to ^August), hut lias been ailvi.'i.d to have some area nmlei' .1/" 
pilailtilig (Mareli'.V [nil j also, whereby he can have work I : 
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Kxi’ERlMENTS ON THE USE OF THE CeNTHI FUG AL IN ]IefINI,\i, 

Rah . — When in Biiroilly, P., in February 1910, the w ritei 
visited a Court of Wards Estate on wliieh tlic Ifadi [iroee.ss was 
in use for tlu; preparation ot rah troin suoarwaiie juiec', tie 
following notes taken fi'oni tlie writers tour diary may lie i;! 
some interest. There are a large nuiidier of village.s under thi 
Estate, and no dittieully is expcrieneeil in getting as mueli 
sugar-cane grown as reijuiied. The Estate had made aconiraei 
with tlie villagers, by whieh the latter agreed to snpjilv juiee al 
the rate of ]{s. 8 l’ per 109 maunds. This rate strikes one a- 
distinctly unfavourable to the vill.-igei's since, assuming lliat tie 
cane yields j5 [ler cent, of juice, the price for cane works out ai 
Rs. 3- for IsO maunds. which is only ‘-’'S iinnas per maund. 
This is an e.Nirenitdy low tigurc. especially when the sellers had 
the tidditional lahour and expense of crushing the cane. One i.' 
not surprised to learii thereforo tlnit eventually tin Estate had 
to agree to gi\i; Rs. 4o ami even Rs. 1.') per 1<H) maunds o! 
juiee. 

The villagers had to Ihnl their ou n mills. Two-roller iroii 
mill s ^vere the ones most eoiiinmnly in use, though a few had 
3-roller mills but oven the.'e were' of .a v. ry poor quality. Th' 
extraction of the juice was ve-ry badly dom.' sinec an examinatioi 
ol tlie bagasse sheweil it to he wry jitiey still and veiy litti" 
broken up. The mills woc all hirod by tlm villagers. Eor a 
d-roller mill limy we'i'e paxing IR s f,,i‘ .s(^>;ison o( .-thouf 
3 months. Tlu-se inills ai'- .'aid to co.st only I’s. "It to hn\ 
outright, for a 3-roller mill .aiivthmg from Ifs. 9-8-o to Hs. i i 
was being paid tor tin- soason. tic origiii.-d cost of wliicb wa- 
uuder R.s. -10. 

Having bought tin: juice, ilc Estate hoilcd it into/ o//, usinr 
the Hadi [lans for hoili"g. The ,;i’, produced was o|' \crv lie 
pualitj’. .\fter it had hci'n stoicd lor |o davs o|- more, to ciiald 
crystallization to go on, it. was carted to (],,■ Coin t of W.iid- 
refinery whieh is situated ill Bareilly City. At the n iiicty (li 
writer met .Mr. Dickiiison, reorcscntaiivc of ^[cssrs. d'homa - 
Broadbent and Sons, wlm was eairyiiig on some expi'i imciils tin i' 
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ikctfjry [jossus.sos oiiu bcll-ilriven (•f-iilj-ifugHl, of tlie sus- 
“ Wo-ston " t}-[io, llio biiskct ul’ which is 30" in diaiueter 
;ui(l wliost^ speed is 1 1 ’iOO l■l■Vllluli^)lls per inimiie. Steam power 
1 , used, and the cost ol' eii;,fine, hoih-r and centriru;,eil was about 
i;-. :!,0OO. 'flu; eiiLiino (h-veliips aljoiii :;j, If.-l*. and the ceiitri- 
liieal reijLiires about d.', 11. 1*. t'l run it. oiiee it lias .started. 

’I’lie (/li'tiW'is eontai liuL; the r'lh Were broken. 1’lie f'llli was 
to be a very l.ard mass and verv uiiihinn. It was put into 
a piio-mill tiiid oround up. The pue; mill was placed over tlie 
basket of the eeiitnfuoal. so that liv moving a slide at the bottom 
the mill, i-'iU eould be iiiii into the cent) ituual. It lias been 
leuiid bv evperieiiee just w bat depth ol vji to run intij tlie 
L'fiili ifu'dal, and the ehai'oe i' oeiier.dly alaatt d maunds. About 
111 -l.l si'efs of molasses .U'e ah o plaeed m the basket, and tile 
whole mi\e(l up, oths-rwise tlm rtth would imt he tluid enough. 
111 ! startilio the eentrifuyal it has to le .steadied hy pressino twu 
bamboo roils aoaiiist tlie su'pendiiio r<al. This steadying is 
iieet'ssaiw' ill order to oei an eveii (listrihutioii of the r'l.h. The 
molasses ai'.- all separited in lioiii l,’i--:io minutes, depending on 
the Season, Cleanin.; "Ut and reeltai'eino t.ikesd -j minutes, 
Towards the eml of , :ieh run (.s,,:,p.mtt) water is sphtslied 

l iiind the iiisiile of the hask' t. To yivi- an idea ol the daily 
Work of the' eentrilU'_;al it miulu he mentioned Iwie that Iti 
iii uniils -J I seers of w hite 'Uoar w ei e t Ul lied out ia out.; day, on 
k'lliiuarv the Idth, I'.Uu. hut tliis outturn eoidd he kuoeix 
llieroased. 


I’liooi ( t' I »iir.\iNt:i'. 

117m 0 te. This is spiaaid in the suii on ;i white tlooi to 

'll v. It is re'[Uired to be as line as po...sitile. .Vbsohurly white 
siie;ir IS not liked in thesi- parts laeaU'e tie people think it is 
I 'ieioii and elaritied wilh aiiiimd ehareesil. 

.l/e/.(s.<i s.- Tills may he either (i) sold to tohaeeo dealers 
lo miv w ith toliaeeo. ftii ivoih il diiw n to a hard mass, jaooiuy. 
iiul sold as a swi-etiueat. fid' Sold to spirit uudiers. or pvi it 
!ii:iy he niori’ protituhh’ to riToil to ;’u/i and er'iitnlueah/e aeam. 
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Thn^ a socoiK.l crop of white suy;.'ir is olit.-iiiicil, anil tlicre are still 
molasses left over wliieli, for the purjioses of the tobacco traile, i^ 
just as eooJ as liefire. Most of the lirst molassi's in this faetoi v 
are leboilcil to v/h which is ao.'iiii treated by the ceiiti ifiioal. 

Bv rel'oiliny the molasses to and e\traetiiio a second 

crop of white suyar a very hiy^ prolit is said to be made, as indi- 
cated bv the tiynres .set out below : — 

FApon'litiiri'. Iiwn-jie. 

1^- V J- JN. A. !. 


ot 47 inr\tuvi< f«f rnolti-t-io-j T? " " 
•J U''neru for X'\ j * «1;aj s at '* 

per (lay oaoti . I ^ " 

1 lirojiKTi! for ‘J il ly-i n «; t) 

Fuel ... ... ... :> n 

•J'i i;-*! novf.v tor ro'’- ... 1 FJ ‘i 

In n n 


in m -"uai IN. ‘.I 


inN iu"Fv*’n'' • 


IM 1" 


17 




This shows a prolit of }{<, in ..a nii mufav of lls. tM - 1 (i o, 

or roughly I't [v-r cci ' , thoiiuh It mu't b.- r' im. inli..rcd that iioih. 
illglias been allowed for interest ou eapital. 

In the writer's opinion a yield of if, p.-r cent. > 110 ,., ^ I'l .m 
second /'o// is much to.i liiub and 17 p’-r wmild probabl\- b. 

mucli nearer the math. Ihii . i.,.n t|ij, lioure would still yi\'e .. 

good proft ftoln tie- iindei tukiiig. 'I'he r. st of the liyilfi s appear 
to he very rcasoiiahle, the juice .-u uhieh he assumos w hite sUrfa: 
to he .sold (Rs. Ill beino parti-cu! nlv low. If, however, there wa^ 
.any didicnlty in disposing o| mo]ass..s there uoiiei he not inn.;] 
chance of any jirofit. 

Soiiie careful trials liad h'e|. earrieil out at tic facloiy t 
find the jicrcentage ouiiurn of white .>ucir from enh. Tic 
details of three of tiles.' are here '^c en. I lev were all earrie 1 
out in the l.l'e.sellee of Md. S. .\ . R.'g. a nemher of the yilbol 
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iii iti- A,t;i'icultiir.il of tlio rnitoil l^ioviiiees. The first 

u ,i were iii.'kIi; ill coiijuii'Hioii with iMr. I tiulviiisoii in tlio Court of 


■il s Kaetory, an 
]!,ayhun:iii(laii I 

1 tin; tliirl 
’.trshad. 

a* a siniihtr f.iel 
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Exiieviiiioir N'o 1 o.iv.' an •■-o.-.'ialiy liirrli liu'nri:- l.iut the 
'\|H riiiieMts wei'o all ni"'l ran-‘'aily raiii'Ml i.ut. 

The f.i!lii\vino \i'as all exi'.-i iiin iil on a iniieli lai'oe-r scale. 
It w IS earri' il out at lhe('omi "I A aifi ' haetoiy. . 

The iiiitimn of wliii'- -ii-'ai- iVotii at' inattn'ls y; ,eer' ol 
'' .IS e irefiillv W'hyln ■! .ainl I lUn 1 O' he iil ni luinU I seers or 
(■_' |i"i' coiit. Tile |irochiet!on ol lit;- atie'Unt ol wliite -uear ntii 

ii!'o t w 'I ihiy- I H , IT .\ wKt r, I 

S\t.i\ t ti’iiKi. \ e];\'. l>^■]t^l^ -ilK. — Natural I'l'ih r 

^liieite ae. I'Toia Ihiti-h lintia, \ oh \. l ao' ii_'ti‘ It erow- to 
iiii ! y.i eof. , 1 . ilouns hi-foie lialiiie. irunit attain- .'t 4 ii et 
call], hut i- (pfton a sliiail>. ’I’iu' leivo- ~ I lllele - tire eliiptie, 
"'s ii|o, il:i]h oi-,>ci) ahove ami inn'oiiis otleii reeurveil, ha-e 
ett's'ate roumlecl or eorihiti’. 
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llahitat. — Tlii.s iiiiportaut [ilaiit of tlie willow family is .sa'.l 
to have been introdueed iiitotlie Punjab from Ivaslimir, and i.s mr.v 
orowii in abundance in the gardens in the vicinity of Lahore, ai:d 
is also found in Pe.shawar. There i.s a regular cultivation of a 
in Lahore, on account of its yellowish fragrant tlouer, from whii-h 
scented water and [lertumcries like <(//'(/■ are manufactured i v 
the native druggists of Lahore ami Amritsar. 

Propai/ittiiii! hi/ It is generallv propagated l.v 

cuttings, during the months of January and Febru arv. Tin — 
are [tlanted close in rows, and u.itered once or twice .a wc k 
until shoots appear. After this, watering is tlone at coniji.u-atiM 
Iv longer intervals, according to nece.ssity. 

I A\ hen cuttings are a vear or tw(i vmis 

old, they .are transplanted to land previously [ircpared for tl;. 
purpose. They are planted in clumps of .t or .'i cuttings do- 
together in one place. The smison of transplantation is id 
same as that of [ilanting tho cuttings. 

Hoii't’riiif/ .S'e^eso/i. - It lloweis only once in a vear in il.. 
months of February to March, .and the flowering .'cason lao. 
for about a fortnight only, during uhich the flowers are gathcric 
and brought fresh to the l.ahorc in.irket fin- sale. Tin v ai. 
generally s<jld at the rate of IJs, go to ;;n per m.aund, but soim 
times at liiglier rates according to the st.ate of snppiv :ii .1 
demand. To ensuie a .safe .'Upidy of the flowers, some of ti. 
\vell-knui\ n native druggists ot ],abore sometimi’.-. have to m.ik' 
contracts beforehand nith tlm owners of the jdants. Lnliki’ il,' 
io.se, thi.s fiouer io.ses its frag'rance and becomes useless, >a\' 
after 10 or 12 hours from tlie tiiin- ot plucking, and theiefoi' 
fre.sh flowers are rojuired for distillation. 

ilauujarliiri' nj \\ ntt;,-. In the Ihinjah the scent' d 

ualei of this llower is distilled m Amritsar on ;i verv sm.iii 
scale, hut ill Lah(.)rc‘ there is a regular imlustiw. It is distillol 
acewding to the proce.ss as given helow : 

A cojiper ve.ssel marked A in the ligure, tinned inside, i.s parliv 
filled with water, into wliieh the fre.sJi Ih.wer is tlirown. Toolitain 
one inaund of .scented water, one maundof flowers must be ilistill' ol 



XOTKS. 

wiilioMO iind a liair mamnls of water. The mouth of the ves.sel 
A, is closed with a co]i|)r;i' or earthen cover, air-tiglij., to 



the middle of which is .attached a bent tube B, u.sually of 
liamboo, tightly tvraiiped up with string and plastered over 
u ith M'dtnui earth. The cover of the vessel A is also plastered 
over with wheat Ihnir or M'dhud earth to make it air-tight. The 
v..ssid A is tin u [)ut on a slow lire and allowed to remain on the 
stove for several hours, (hiring wbicii the fragrant essence of the 
tiower passe.s ihriaigh the tube Ji in the form of v,apour and 
dcposit.s ,as lipuid in a pot C kept just beneath the other 
end of the tuljc. It IS said that in n to N hours about one maund 
ot scented water can he distilh d. The scoiitej water thus pre- 
pircd is alwavs kepi in a col [dace, i:i wdl-corked bijttles or 
' opper j)i tellers, the niouihs b.-ing eh'sed t ightly and plastered over. 

/h-cecss o/' yir./so-/;,-/ .l/Of/-. — The "I/or of this flower i.s 
■iht .lincd liv the lollowing proc. s< ; — 

A <piantitv ot .s.’indal oil is put into the pot C, which 
I'tccivcs the sccnleil distilled water from the tube H as described 
■ihove. To obtain, for instance, one seor of of medium 

'pialitv at one latpcc [>cr tola, g mattuils ot tlowers arc re(|uired. 
file distillation may he continued tvir li or 4 rlays in succession, 
distilling say half a maitnil of tlowers each day. After- each 
distillation tlio sandal oil is separated from the water by skimming, 
and is replaced into the |>ot t’ tor the next distillation, and this 
■ s ropcateil until two mauiids ot tlowers are ilistilled. It should 
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from the sandal oil is not rejected, but used with the water to In 
employed for thene-At di.stillation. The .sandal oil, tlirouj,di contaei 
with the scented water, absorbs the scent, and thus the rdiu/- i> 
prepared. This altHi' is not in much demand in the Punjab, 
but is exported to Calcutta, Cwalior, Allahaliad, Hyderabad, 
and other places, where it is hii,dd\' valued and used by tln' 
natives. It is sold at Re. 1 to R.s. a t(da, according to nualit\-. 

The distilled scented water is used in cases id' fever, as a 
febrifuge, by native physicians, and is al.so considered to lie a 
blood purifier. In Lahore, there is seai’ccly a single household 
that does not purcliase a bottle or two of this distilled wall i 
during the summer, for natives gi'iiorally t.ake it with Shurhui. 
as a cooling beverage. It is ivnouiied for the cooling elfert. 
and much prized by the natives. It is sold from 10 annas tn 
14 annas a bottle according to i|uality. If distilled water is not 
available, native physicians prescribe a decoction of the leaves 

according to the process described above. — (Iv. Ba.neujfe.) 

« 

• * 

Second I.NTEitN.vrioNAi, Co.nokkss ok L.s'tomoi.oov, — T ie 
Second International ('ongrc.s.s of Lntomology will be held at 
Oxford from August jth to lOth, IfilL'. I’milu r particulars will 
be announced shortly. 

Ih^i Executive Committee proposes to lind for members ni 
the Congre.s.s liadgings in the town, or rooms in one or more i t' 
the Colleges at a moderate charge: rooms in College will I-- 
available only for men. 

Tlie Executive Committee invitos an earlv pror isional notie ■ 
of intention to join the Congress, in order to be able to make tie 
arrangements for the neces.siirv aecommodalion. 

The proceedings ol the i'lrst Congress are in the pi'css and 
will be published shortly. 

All communicatioiLs and eiK[uiries should In' addres.sed to ili' 
General Secretary of the Executivo Committee. 

MALCO],.\I IH Rlh 

rjtj 7/e^ /iH(omofogtr/il <>/' Loufioti, 

11, Chandos Street, Cavciidi.'sli Sej , I^oiulon, . 



R K VIEWS. 


I^OLI-KITISO DEL I.AHdKATOIUO III ZoOLOGIA GeNERALE E AgRARIA 

deij.a 1{, Srfiii.A ISi'i-EHUiiiK ii'Agrkoltcra in Portici. 

Wiluine V, ]i. 35-, 1 dmiljlc [date and 171 text-figures, 

1911. (Priof, -JO Idru.) 

The fifth vuluiMc id tliis Ihdlutin, i.ssutd in August 1911, 
euiitinues tliu useful reemd of work in Keoiioinic Entomology 
tallied out hy the Portiei Selioid of Agrieukure. The twenty- 
four sejiarato iia[n rs whieh it contains are not. however, limited 
ill their seojie to tojiles id’ [luiely local interest, but include ac- 
counts ol'insccts I'roni almost all [larts of the wi>rhl ; North Amer- 
ica. .Mexico and A rgciitina. Ifuroiie and South Africa. India, 
Ceylon, J a\ a. New (luim a and Austr.alia, all contribute their 
i)Uota of intcrc.sliiig fact' ahoui insects. This is as it .should be. 
Wt are too a[>t to concern our.sclves solely about tmr own sjiecial 
local [iroldcms. ohlit ions id' the work heiug tloiie elsewhere, where- 
as a kiiowleilge id’ atl’air.' hevoud our borders is oltcn of as groat 
iiii[iortaucc. [larticulai ly in the.'e days of rajiid transport. 

The pii'.'eiit \ohimc ojieiis with a review of a section of the 
I'luit Flies: the Haluchi.'tan .Melon Ely is made the type of a 
iiew genus, M iitOji'i.ril'diiiii, Pezzl. and (.’(U'/io'nyio is 

I' ci'iderl as linfian, ajipareiilly tor *hc first tune, on the strength 
of a s[)eeimen in the Indian Mii.'cuni reared at Calcutta from 
licr fruit. ( fiber articles include descriptions of new a[)tcrous 
iiisi et.s (.I/kc/h/o/o) from India and Ceylon, a pa[)or on North 
-Vm erican ( falls, a furtlier instalment on Italian Chalcids, several 
I'apers on some of the extraordinary insects and mites which are 
found as guests in nests id ants .and termites, a descriptive lile- 
liistory of a new .l/< living on the idive, an account ot a 
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collection of Scale-insects from Argentina, etc. Iho accounts 
given of two insect pests of the Cahhage, Aphis hmssicii; and 
PliisM (jarnmn, deserve special inentioii : not only aic tlie ;ippeai 
ance and habits of the insects tlicinselves tnlly described and 
clearly illustrated, but tlie various parasites which attack them 
and keep them in check are also caretully described and figured, 
and in many cases also the by per- parasites whieli prey on tin- 
parasites, so that it is possible to lorm some real idea of the con- 
ditions under whicli these insects live and of the complex relatioii- 
•ships which they hear to one another. It need hardly lie added 
tliat there is ample scope in India for a similar coiii[ilete in- 
vestigation of the hionomics of even our \cry euiiimoiie.-i 
insect-s. — (T. B. F.) 

GollaX s Indiax Veoktaiii.k GauipKn — A tliird edition of thi' 
little hook is puhlislicd liy .\Iessr'. 'I'liArKEi:. .SriSK ik (.'o : 
price, lis. It contains ii'el'nl hints on the eiihivalion el 
vegetables in India — seiincwhat fuller than are- to lie fniuid in 
mo.st Indian gardening honks ;ts well as .'Imrt imtes mi tin 
cultivation of annutd lluwe-i's. — (.V. !• } 

Facxa of IhtiTisn Im>ia In tlie " Fauna cd' IJiili.-li India 
Series the I' I'csh-u’Hii'i' find P*'l ip.iifi iitffi I {ijil I'tilii lo- 

Ur. N. AiiiiHiulale has just lienii pnhlislied. Canon . \\’. Fnw 
ler s volume on the (fn'in'/e/n/n and /'oi/.v.-c/n, with a (lelu-iai 
Introduction to tlie Cidi'fip/fi'n and Mr. 1’.. BiuneUtis work on tli> 
Achioc^rii [e.xcludilig tlie CVo/*n,,»n/in/o and the t 'n/iecht ) are n 
the pre.s.s. 

The rcniaiiiiiig volumes wliieli the Fditor, Mr. A. K. Slii[ilei', 
with the as.si. stance ot ^Ir. Guy A, K. Marsliall, and wiili tie 
sanction of the Secretary of , State for India, has arranged fni' ii 
this .series are : — 

Volnnie.s on the OilhiiplivH (^Airtdud'f ami /.nrn.s-tnhr) In 
^Ir. W. F. Kirby; Oil IhittarfUt'hi n nidii and ; 

liy Mr, H. H. Druco ; on tlie Lumil ninidir by Mi. ( ;. .\. K. 
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Mai'sliiill ; (Jii tliL' lihitriimo.niilti- liy Mr. Claudo Motley ; on the 
l.Diiqlciira B(‘c(l>:s by ^Ir. C. J. (.hilniTi ; on the lilHlliiOe by Mr. 

K. Shellbnl ; on tlie /leliihln by Lieut -Colonel H. K. (toduin- 
Vuston ; on the Lroili'ht and A r<jn.<i<ht by Mr C. ^Yal'bul ton ; 
,111 [,r(u-lii‘s bv Mr. \V. A. llardin;4; on the Mfhiidu: by Profe.s- 
sei' Ci'eiohton \\ ellnian ; on the />rio, 7 ()y//;' 0 '' 0 '' Crustaceu by 
Lieut. -Colonel A. Aleoek, M.n. ; and on (he I. nioiiid'i' by Mr. 
H. H. rrL.ston. 

CieiSS-FKifi il.iz.M ION IN' iiiK Sro.\l;c.\Nr. -- This subject has 
i , .'11 discussed in detrdl in a I'l ei nl i.ssue ot' the I’roeeedings of 
tile Java yugai Lx[iei iineiit Station. ' The tnatter is of jiarticular 
interest to India at the iifesent time, in xiew of the ])rojrosals 
which have been put forward to stat t a cane-ljrecding and 
aediinatisatioii station in Madtas. in eontiectioii with the iinprnve- 
iiieiit of the snitar industry. It has l eeii lound. in Java, that 
iis.istitre is i. 'ptired f u' the tloweis of the sugar cane to opet). and 
l i lal an < t\\ s w hich are at all li i n il up do not tlow et . J he tlow ei 
l.roin to open in the very eaiiy nioridng. ami tnis gmes on up to S 
■..M. Tie- lirst lloueis piodue.d . 0 ' g.-m-ialiy tb.- most vigorous. 

V arieties witli inh itile poll, n can i e delected by means ol 
tile iodine t, st. If st.aieh i- al'o-nt li,an the p.oll.-n grains, thev 
me infeitile, whil,’ It- pr. s, n,', d. not.- tin- oppo.-ite condilie.n, 

V arious inetlmds of ..htaining ele-s-f. i tilized seeds in lalg-' 
ninnbers at'.' cU.-erib, ,1 by ihe author.-, and. in caielu.sioii. tiny 
eivi.' an account of tlm way in which the- .'leelhlpes aie laise-d. 
Tim jiaper. which is illu.-ti .'it, ,i and which e-ont.inis a list of recent 
iileratui.', is a valuabh- luMition to tnis .-ubj, et (sV H. l 

.V Mam *1. OK riiii.irriNK Sii.K Ct nil t:i'. Hv f iiaki.ks ts. Lanks. 
ih'IlKAl' OK SelK.NOK, MaMI.A 1 I'.'ll. It'. 4S. -0 llates. 
( I’l ice not stated. 1 

As its title indicates, tin- i- a hi ii f handbook for the guid- 
ance of those desirous of taking up sericulture' in tlic riiilii'pines. 

• Wiiroiik :,,ia I olitu-o- .V,.;..; . t,i-i U? n., a. ,t<r; 

V. Ii, I'.UI 
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The Mulberry Silkworm is treated of at some length. Japaiiesi 
uuivoltiiie (here called moiiovoltine) silkworms were found uiisuit 
able and the eggs failed to hatch unless ke[)t in cold storage, 
BengahCeylon multivoltine I'aces have been I'ouiul more satis 
taetory, and yield nine crops in the year, in the eijual)lo warm 
climate of Manila, A stable multivoltine mongrel, between the 
Japanese univoltiiie white-cocoon silkworm, and the Jfengal- 
Ceylou multivoltine golden-yellow-cocoon silkworm, is .stated 
to have been established, having been reaerd for more than 
twenty-tive generations ; the cocoon produced by this mofigrel i' 
white, and the quality of the silk is s.-ud to be " eipial to that 
ol the best Italian or Japinese varieties when reeled in conform- 
ity with .silk staiulards and in proper skeins. ” 

Ihiee pages and lour Plates are devotial to a sliort account 
of the Kri Silkworm, but the author docs not seem verv tnthu.si- 
astic over the outlook for this speci'-s in the I’hilippincs. 
although the ca.stor plant is ■'tated to grow as a weed evcrvwheri 
and to produce a luNuriance of leaf 

Ol the wild silkworms found in the Islands, two aro 
identical with common Indi.an s[ieeies, but none ."Ceni promising 
from the [loint of view <d commercial sericulture. 

It is interesting to note the author's claim that no 
infcctiotjs disease of silkworms is knipwii in the J’hilip[iim s, 
and, in this connection, it may be a'ldcsl that the importatioii. 
e.Ncept by the Bureau .d' .Science, into these Islands, of silk- 
worin.s in any stage, is prohibited by law, the obji'ct of thi- 
measure being to eliminate any cli.aiiee ol introducing silkwurin 
diseases from aljroad. 

Hints and Notes on the silkworm lioiisi' and appliancis. 
the cultiv ation and [irofiagation ol mulberry trees, the seleetioii ol 
cocoons for reproduction, the {(reparation of silk, ami the silk 
tiade of the I hili[)[)iM(-s, conclude an interesting pam|ihlel, whicli 
should prove useful to intelligent cultivators ami others dcsirmis 
of taking ti{( .serietiUiire, A very u.seful index of three |>ag(- 
provides a .summary of the e.nitents of ttu' ■hi {(age.s actually 
devoted to the discu.ssiou of silk culture, (T. B. F.) 
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